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ABSTRCT

A Longitud inal Analysis of Socioeconomic Differences in
Obesity and Weight Change During the Early Adult Years

by

Young-Taek Kim, Doctor of Philosophy
Utah State University, 2004

Major Professors : Dr. Michel B . Toney and Dr. Edna Helen Berry
Department : Sociology, Social work, and Anthropology

Obesity has reached epidemic proportions in American
society.

However, not enough attention has been given to

weight change by temporal and dynamic detailed social
characteristics, controlled for unobserved heterogeneities
nested in county and state .

Using the National Longitudinal

Survey Youth (NLSY79) , this study examined weight change and
its development into unhealthy conditions like being
overweight or obese,

in relation to change in social

characteristics including life course events.

This study also

examined the social characteristics of remaining at a normal
weight through all time intervals over a 19-year period.
Using hierarchical linear multilevel analysis,

this study

found that changes in social characteristics over time could

iv
be linked to weight status for both males and females .

Young

males with normal weight are more vulnerable to changes in
life events than females.

This study's identification of

risky l ife events among young adults could lead to prevention
strategies for the obesity epidemic .
(164 pages }

v

ACKNOWLEDGMENTS

I would like to express my sincere appreciation to the
members of my graduate committee, Dr . Toney, Dr . Berry, Dr .
Geertsen, Dr. Dawson, and Dr. Gast, for their continued
support and assistance.
I am greatly indebted to my major professors, Dr . Toney
and Dr. Berry, who suggested my dissertation topic and made
ceaseless and sincere efforts to make my dissertation better
through counseling, reviewing, and editing .

My specia l

gratitude is reserved for them.
Also, special appreciation should be given to my parents,
my parents-in-law, my wife, and my children.

Without their

support, my dissertation could not have been completed.
I would like to extend my gratitude to all colleagues,
professors, and secretaries in our department .

Young-Taek Kim

Vl

CONTENTS

Page
ABSTRACT .. . . . . . . . . . . . . . . . . . . . . .

ii i

ACKNOWLEDGMENTS

v

LIST OF TABLES . ... . .. . . . .. . .

viii

LIST OF FIGURES ... . .. . . . . . . .

. ... . . xii

CHAPTER
I.

II.

INTRODUCTION.
SIGNIFICANCE OF THE STUDY .... ... . . . .. .. .. .. .. .. ... .. .
CONCEPTUAL FRAMEWORK . .
RESEARCH QUESTIONS ...

10
13

LITERATURE REVIEW

15

SOCIAL CHARACTERISTICS ... . ... . .. . ... . .. . . .. . . . . .. .. . . . 15
Marital Status . . . .
Residence.
Socioeconomic Status ..
Employment Status ...
Number of Children.
Race .
Re lig ious Background . . . . . . . . . .
Migration and Job Aspirati on . .. . ..... .

15
18
22
26
28
29
30
31

CHANGING ENVIRONMENTS AS A SOURCE OF HETEROGENEITY
III .

33

METHODOLOGY .

39

DATA . . . . . . . . . . . .
.. ......... ... ... . ... ..........
SAMPLING DESIGN AND FIELDING PROCEDURES. . . . . . . . . . . . .
OPERATIONAL IZI NG THE DATA SET ........ .
OPERATIONALIZING THE VARIABLES .. .. . . ... .
..

•

00

00

.

00

00

...

39
40
41

44

Dependent Va riab le .
44
I ndependent Variables .. . . . . ... . . . ... ... . .. . . .. ... 4 8
ANALYTICAL METHODS . . ...

53

vii

Descriptive Analysis .. .
Multivariate Analysis .. .
IV.

FINDINGS/RESULTS

. . • . . .. .. .. . . . . . • . . . 53
. . .. . .. .. . . . . . . 55

.. ... . . . . .. . . .. .•. . . . . .. .... . . . . .. 62

TREND OF WEIGHT CHANGE .
62
DESCRIPTIVE ANALYSIS .
65
MULTIVARIATE ANALYSIS ...
78
MAJOR FINDINGS AND DISCUSSION .. ... . . . . . . .. .... . . ... . . 1 05

v.

SUMMARY AND CONCLUSION ..

12 4

SUMMARY AND IMPLICATIONS FOR HEALTH POLICY . . ...... . .
LIMITATIONS OF THE STUDY AND SUGGESTIONS FOR
FUTURE STUDIES . . .

129
135

REFERENCES ..

137

APPENDIX ..

14 9

VITA.

152

viii

LIST OF TABLES

Table

Page
MEAN AND MEDIAN OF CHANGE IN BODY MASS INDEX AMONG
NORMAL AND OVERWEIGHT CASES AT THE BEGINNING OF
EACH INTERVAL . . ... .

2

6

9

RATES OF WEIGHT GAIN FROM BEING NORMAL TO
OVERWEIGHT BY EACH INTERVAL . .

. . 45

. ... 4 7

RATES OF WEIGHT GAIN FROM BEING OVERWEIGHT TO
OBESE BY EACH INTERVAL ....

47

DISTRIBUTION OF SOCIAL CHARACTERISTICS IN EACH
CATEGORIZED CLASSIFICATION IN PERSON-PERIODS DATA

54

CHANGE IN BODY MASS INDEX BY CHANGE IN SOCIAL
CHARACTERISTICS OF EACH INTERVAL IN
PERSON-PERIODS DATA.

66

CHANGE IN BODY MASS INDEX BY CHANGE IN SOCIAL
CHARACTERISTICS AT THE BEGINNING OF EACH INTERVAL
IN PERSON-PERIODS DATA.

68

RATES OF EVENT FROM BEING NORMAL TO BEING
OVERWEIGHT BY CHANGE OF SOCIAL CHARACTERISTICS IN
PERSON- PERIODS DATA ..

72

RATES OF EVENT FROM BEING NORMAL TO BEING
OVERWEIGHT BY SOCIAL CHARACTERISTICS AT THE BEGINNING
OF EACH INTERVAL IN PERSON-PERIODS DATA.

74

RATES OF EVENT FROM BEING OVERWEIGHT TO BEING
OBESE BY CHANGE OF SOCIAL CHARACTERISTICS IN
PERSON-PERIODS DATA .

76

10

RATES OF EVENT FROM BEING OVERWEIGHT TO BEING
OBESE BY SOCIAL CHARACTERISTICS AT THE BEGINNING OF
EACH INTERVAL IN PERSON-PERIODS DATA . . .
. . . . . . . .. . .. 77

11

COEFFICIENTS FROM HIERARCHICAL LINEAR MODELING AT
COUNTY LEVEL : CHANGE IN BODY MASS INDEX BY CHANGE OF
SOCIAL CHARACTERISTICS IN PERSON-PERIODS DATA

80

ix
12

13

14

15

16

17

COEFFICIENTS FROM HIERARCHICAL LINEAR MODELING AT
COUNTY LEVEL: CHANGE IN BODY MASS INDEX BY SOCIAL
CHARACTERISTICS AT THE BEGINNING OF EACH INTERVAL
IN PERSON-PERIODS DATA . ..
....... ...... ...

82

COEFFICIENTS FROM HIERARCHICAL LINEAR MODELING AT
STATE LEVEL : CHANGE IN BODY MASS INDEX BY CHANGE OF
SOCIAL CHARACTERISTICS IN PERSON-PERIODS DATA ..

84

COEFFICIENTS FROM HIERARCHICAL LINEAR MODELING AT
STATE LEVEL: CHANGE IN BODY MASS INDEX BY SOCIAL
CHARACTERISTICS AT THE BEGINNING OF EACH INTERVAL
IN PERSON -PERI ODS DATA .

86

COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING AT
COUNTY LEVEL: EVENTS FROM BEING NORMAL TO BEING
OVERWEIGHT BY CHANGE OF SOCIAL CHARACTERISTICS IN
PERSON-PERIODS DATA.

88

COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING AT
COUNTY LEVEL: EVENTS FROM BEING NORMAL TO BEING
OVERWEIGHT BY SOCIAL CHARACTERISTICS AT THE BEGINNING
OF EACH INTERVAL IN PERSON-PERIODS DATA.

91

COEFFIC IENTS FROM HIERARCHICAL NONLINEAR MODELING AT
STATE LEVEL: EVENTS FROM BEING NORMAL TO BEING
OVERWEIGHT BY CHANGE OF SOCIAL CHARACTERISTICS IN
PERSON- PERIODS DATA .... . .. . ..... . ........ .

93

18

COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING AT
STATE LEVEL: EVENTS FROM BEING NORMAL TO BEING
OVERWEIGHT BY SOCIAL CHARACTERISTICS AT THE BEGINNING
OF EACH INTERVAL IN PERSON-PERIODS DATA . . ....... . ..... 95

19

COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING AT
COUNTY LEVEL: EVENTS FROM BEING OVERWEIGHT TO BEING
OBESE BY CHANGE OF SOCIAL CHARACTERISTICS IN
PERSON - PERIODS DATA .....

97

COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING AT
COUNTY LEVEL: EVENTS FROM BEING OVERWEIGHT TO BEING
OBESE BY SOCIAL CHARACTERISTICS AT THE BEGINNING OF
EACH INTERVAL IN PERSON-PERIODS DATA.

98

20

X

21

22

23

24

COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING AT
STATE LEVEL : EVENTS FROM BEING OVERWEIGHT TO BEING
OBESE BY CHANGE OF SOCIAL CHARACTERISTICS IN
PERSON-PERIODS DATA .. .

100

COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING AT
STATE LEVEL: EVENTS FROM BEING OVERWEIGHT TO BEING
OBESE BY SOCIAL CHARACTERISTICS AT THE BEGINNING OF
EACH INTERVAL IN PERSON-PERIODS DATA..... . . . .

102

ODDS RATIO FROM LOGISTIC REGRESSION: EVENT OF THOSE
WHO REMAIN THROUGH TIME INTERVAL PERIODS BY SOCIAL
CHARACTERISTICS IN PERSON-PERIODS DATA..

104

DATA PREPARATION . .

150

xi
LIST OF FIGURES

Figure

2

5

Page

CONCEPTUAL MODEL FOR WEIGHT DEVELOPMENT IN POPULATION
HEALTH . ..... .. ... . .

12

WEIGHT CHANGES OVER TIME . .

63

WEIGHT STATUS CHANGES FROM 1981 TO 2000 ....

64

PERCENTAGES OF POPULATION REMAINING OVERWEIGHT
OBESE FOR EACH INTERVAL PERIOD .

65

RETENTION AND RESPONSE RATES . ... . .... . .. . .. . ..... .

151

CHAPTER I
INTRODUCTION

Obesity has reached epidemic proportions in Amer ican
society.

For decades researchers have acknowledged the

importance of social factors in obesity .

While medical

science has contributed an understanding of obesity's lifetime
physiological consequences, social scientists have tried to
identify the mechanism and process through which social
factors influence obesity .

Researchers have found that

members of some social subgroups are more likely to become
overweight and obese than members of other subgroups.
Goldblatt, Moore, and Stunkard (1965) stated:
It is now apparent that obesity can no longer be
viewed as simply an abnormal characteristics of the
individual.
It must be viewed as one of the possible,
and not too frequent, normal responses of persons in
certain subgroups of society. (p. 100)
Since the obse rvat ions of Goldblatt et al.

(1965), the complex

relationships between socio-demographic variables and weight
conditions have been extensively and intensely studied.

For

example, adults with low levels of education were found to
have a propensity for an increase in the body mass index
(BMI), the major index used to measure obesity.
however, vary by gender, age,

The findings,

income and occupation (Lathi-

Koski et al. 2000; Lenthe et al. 2000; Galobardes, Morabia,
and Bernstein 2000)
The major reason for differences between the groups is
difference in behaviors, especially difference in eating and
exercise patterns that vary considerably across social
subgroups.

Social factors have been found to moderate the

relation between BMI and weight-related behaviors by
interacting with social factors and weight-related behaviors
(Ball, Mishra, and Crawford 2003).

Previous research

indicates that low SES groups are less likely to consume a
healthy or low fat diet

(Jeffery and French 1996) and that low

levels of recreational physical activity have been observed
among lower SES subgroups (Crespo et al. 1999 ) .
In spite of extensive and intensive research, there are
gaps in our understanding of obesity .

The continued sharp

increases in obesity and the consequent health problems point
to the need for a better understanding of this problem .
Little is known about how changes in socio-demographic
characteristics are linked to weight developments over time.
This study was undertaken to examine how the life trajectory
is linked to weight developments over time and any potential
links between changes in socio-demographic characteristics and
weight developments over time.

More specifically, this study

examines the impact of socio-demographic characteristics, such

as marital status, employment status,

socioeconomic status,

location of residence, migration, number of children, race,
religious background, and job aspiration on changes in the
body mass index during time intervals between 1981 and 2000.
Changes in social characteristics are also examined in
relation to weight transitions (e . g.,

from being normal to

being overweight and from being overweight to being obese) .
An examination of how social characteristics are associated

with remaining healthy weight throughout time intervals is
included.
Understanding the link between weight development and

dynamic socio-demographic characteristics could give insight
to the fundamental problems in our society that contribute to
one - third of the population being overweight and over one fifth being considered obese
Surveillance System, 2001)

(CDC Behavioral Risk Factor
Link and Phelan (1995) argue

that much of the work to date on health effects of weight have
focused on its "relatively proximal causes" and that more
research attention needs to be devoted to "fundamental
causes," or more specifically, the underlying social
conditions that cause weight changes .
Phelan ,

To quote Link and

. individually - based risk factors must be

contextualized , by e x amining what puts people at risk of
risks"

(p . 80) .

Past researchers have largely relied on cross sectional
data (King et al. 2001; Lathi-Koski et al. 2000; Lipowicz,
Gronkiewicz, and Malina 2002)

These studies, however, have

substantial limitations in tracking long histories of change
in body weight and socio-demographic characteristics that
represent the trajectories of life course events.

Other

studies have employed long-term follow up studies at two
points in time (Kahn, Tatham, and Heath 1997; Lenthe et al.
2000)

These follow up studies are likely to underestimate

changes in socio-demographic characteristics and their impact
on weight change over longer intervals of time.
words,

In other

information on the dynamic and temporal influences of

socio-demographic characteristics and their potential for
sustained impact on weight change over extended periods of
time are largely missing.
A life course perspective can overcome many of these
limitations.

Many people who are at a healthy weight

condition as they enter the young adult years become
overweight or obese as they enter midlife.

Some maintain

their weight status consistently over their life's course,
while still others have fluctuating weight gain and losses.
This is all part of the young adult life stage in which many
social and economic changes are occurring simultaneously.

For

example, those who leave the family of origin often live alone
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in a nonfamilial arrangement before marrying and having
children.

Completion of schooling and entry into the labor

force and career transits are also intense .

This is a time of

life when staying married or single is an issue, and there may
be multiple transits in marital status (e.g . , exit from
marriage, reentry into marriage, or exit from remarriage) .
The bearing of children may be spread across those years .
Staying in a living location as well as movement to other
living locations may also occur .
In fact, an intervention strategy for maintaining healthy
weight status is suggested based on life events.

For example,

Ball, Brown, and Crawford (2002) suggest that the risky
periods for weight gain could be linked to life events such as
marriage and childbirth.

Burke et al.

(2002)

recently

conducted an innovative program for those who are starting
their married life .

The program employed the concept of

social support in which husbands and wives help each other
increase physical activity and decrease energy intake .

They

reported that the experimental group in their program was
found to be successful in lowering weight gain or losing
weight.

This experiment could imply that the life course

events could positively affect maintaining healthy weight .
Alternatively, the life course events could be linked to
weight gain.

For example, Jakicic (2002)

states,

Weight increases and physical activity decrease
between 20 and 60 y of age. These changes may be a
result of life transitions that are occurring during
this period. For example, this may be a time when
employment status changes, families start and so forth.
It has been suggested that it may be important to
intervene in health-related behaviors when life course
events begin to change,
therefore interventions
targeting physical activity that focus on specific life
events or life periods may be especially important for
prevention of weight gain. (pp. 3826s-3829s)
Given the importance of life events linked to weight
change,

this study employs the National Longitudinal Survey

Youth (NLSY79) that was initiated in 1979 and is ongoing.
Variables covering life course events,

such as marital status,

employment status, socioeconomic status, location of residence
(urban vs. rural are as and classification of standard
metropolitan statistical areas), migration (migrants vs. nonmigrants), and number of children are used to determine
whether changes in social characteristics lead to changes in
weight.

Investigation of relationships between change

variables is a major advantage of panel data.

Race, religious

background, and job aspiration are also examined in the study.

SIGNIF ICANCE OF THE STUDY

The prevalence of overweight and obesity has been
increasing significantly in recent decades.

Obese individuals

in the USA, who can be defined as having a body mass index
score of 30 or higher, made up 12.0 percent of the population
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in 1991 and 19 . 8 percent in 2000.

When examining the

prevalence of the obese adults aged 18-49 by age groups from
1991 to 2000, the percentage of obesity has nearly doubled,
increasing from 7.1 percent to 13.5 percent in the age group
of 18-29, from 11.3 percent to 20 . 2 percent in the age group
of 30-39, from 15 . 8 percent to 22.9 percent in the age group
of 40-49 (CDC Behaviora l Risk Factor Surveillance System,
2001) .

In Healthy People 2010, the Centers for Disease

Control and Prevention (CDC) proposed a national objective to
lower the proportion of obese adults to 15% (US Department of
Health and Human Services 2000).
Obesity has been found to be a major risk factor for
cardiovascular disease (CVD), hypertension, type II diabetes,
and certain cancers

(National Task Force on the Prevention and

Treatment of Obesity 2000).

Moreover, Calle, Rodriguez, and

Walker-Thrumond (2003) reported that the heaviest weight group
has a higher risk for death rates from all kinds of cancers
than the normal weight group.

Due to those deleterious

effects of obesity and being overweight on health, medical
costs of obesity are recently reported to exceed the costs of
smoking and drinking (Strum 2002) .

The medical costs of being

overweight and obese are leading to increases of the nation's
health care cost (Finkelstein, Fiebelkorn, and Wang 2003) .

Given the significant social problems arising from the
epidemic of obesity, much progress has been made in finding
biological causes of the epidemic, but genetic factors cannot
sufficiently account for the tremendous increase in population
obesity, simply because human genes have not significantly
changed over the recent decades

(Peters 2002) .

To effectively

prevent the alarming rate of increase of the epidemic, a
comprehensive understanding of why some people are healthy is
necessary .

The comprehensive strategies against diseases

should include understanding the link between social
characteristics and occurrence of diseases since the two are
tightly connected (Evans, Barer, and Marmor 1994).
This study will provide more explanation on the link by
examining detailed and dynamic socio-demographic
characteristics and weight development over time .

It could

dis c l o se why some populations maintain weight status, o r why
other populations gain weight over time.

Identifying the

change in body mass index (BMI) and the BMI change into being
overweight or obese,

in relation to change s of life events,

could provide more understanding of one of many preventative
strategies of weight gain.

Social characteristics of

consistently maintaining normal weight could also provide
insights into the obesity epidemic as one strategy for a
solution.

Furthermore, a recent study suggests the need for more
studies focusing on complete weight history (Kroke et al.
2002)

Past follow up studies employed two measurement points

to track changes in weight
Sonne-Holm et al. 1990).

(Rookus, Jan, and Frijters 1988;
Heitmann and Garby (1999) recently

employed three measurement points to examine weight change
over time.

Two or three measurement points that have long

distance between a base year and a follow up year often fail
to reflect fluctuations of weight change over time.

This

study will investigate weight change in body mass index (BMI)
using more than three measurement points over nineteen years
to reflect fluctuations in weight change .
Many studies have lately suggested the importance of
contextual as well as individual characteristics with regard
to their impacts on health (Frohlich, Corin , and Potvin 2001;
Humphreys and Carr-Hill 1991).

For example, the level of

being overweight or obese is attributable not only to various
types of individual characteristics but area characteristics
as well.

Some of the characteristics that can vary among

individuals and areas might be the perception and attitude
concerning being overweight and obesity, healthcare policy,
and/or expenditures on being overweight and obese.

A recent

study (Catlin , Simoes, and Brownson 2003) reports that unsafe
and unpleasant community perceptions as well as the absence of
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outdoor exercise facilities are associated with being
overweight among employed individuals .

Thus, another

significant factor in this study is that it will conduct a
more exact assessment of the relationship between population
characteristics and weight change over time, controlling for
these unobserved characteristics at both the individual and
area levels.
This study is important because it can lead to a better
understanding of the critical social process in dynamic weigh t
devel o pment in relat ion to life course events.

This study

could also produce insights that would enable policymakers to
generate better policies for preventing the epidemic disease
of obe s ity in our society.

CONCEPTUAL FRAMEWORK

The definition of population health proposed by Kindig
and St od d art

( 2003 ) r efers to " t he he a lth out come s of a gro u p

of individuals,
within the group

includ i ng the distribution of s u ch o utcomes
the field of population health includes

health o utcomes, and policies and interventions that link the
two"

(p. 3 80 ) .

This could provide a broad conceptual

framework for questions about why some populations are healthy
while other populations are not healthy.

Identifying those

population groups could help in formulating better policy
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decisions and improving resource allocations .

Because of a

close linkage between population health and policy decision,
the model that covers only narrowly disease-based models of
causation might not be the best approach for broadly
understanding population health (Evans et al. 1994)
According to Evans et al.

(1994), the conceptual

framework of population health covers a lot of differences in
population in terms of stages of life cycle, characteristics,
and sources of heterogeneities.

For example, stages of life

include time periods from birth to older age.

The degree of

vulnerability to disease could be different as time advances.
Characteristics include socioeconomic status,
ethnicity/migration, geographic location, gender, and special
populations.

Structural inequalities and opportunities have

been observed across different social groups.

For example,

low socioeconomic status of all racial/ethnic groups, low
socioeconomic status among minority men and middle class
blacks contributed to the elevated health risk diseases
(Williams 2003).
Sources of heterogeneity include differential
susceptibility, individual lifestyle and physical environment,
differential access /response to healthcare service .
al.

Evans et

(1994) reason that some populations are healthier than

other populations because all factors noted above are tightly
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interconnected in the heterogeneity of a population ' s health
and c ould influence the quality of health.
Usi n g this broad conceptual framewor k on health , I will
draw a conceptual framework applicable to this study .

Based

on the conceptual framework , this study emphasizes
investigation of longitudinal data , detailed change of socia l
characteristics, and the change of weight - related unobserved
heterogeneities nested in county and state .

Stage of Life

I

Age(16 - 23) at
base year Age (35-4 2) in

2000
\
...____________.-'

~--------------L-~

~~--------------,

Char acteri s tics

Sources of
Heterogene ity

(SES , migration ,
ra ce , religion, job
aspiration ,
location of living ,
marital status ,
employment , gender ,
number of children ,
and age )

(Different degree
of weight-related
factors , health
care policy, and
phys ic al
environment nested
in county and
state levels )

FIGURE 1 .

CONCEPTUAL MODEL FOR WEIGHT DEVELOPMENT IN
POPULATION HEALTH

13

RESEARCH QUESTIONS

One of the critical outcomes in population health is the
epidemic of obesity in current times.

Consideration of weight

development over time in this study could shed light on why
some population groups are experiencing the obesity epidemic,
while others are not.

According to Rose (1985), even a small

change at the population level can have important implications
for health policy.

Thus, this study aims to examine changes

in BMI over time in relation to changes of social
characteristics .

In addition,

linking weight status changes

over ti me to the change of socio-demographic characteristics
is another primary goal of this study.

Since health

inequality is operating across different social
characteristics, different social characteristics could react
differently to change of weight status, particularly before
reaching into unhealthy weight conditions (being overweight or
obese)

The goals of this study are:

1 . to examine how weight change based on BMI is related
to social characteristics, controlling for unobserved
heterogeneities at county and state levels;
2. to examine how changes in weight status (from being
normal weight to being overweight , from being
overweight to being obese) are related to social

14

characteristics , controlling for unobserved
heterogeneities at county and state levels;
3. to examine how social characteris t ics are related to
the maintenance of a normal weight over time.
The data for this study are derived from the National
Longitudinal Survey Youth (NLSY79), a nationally
representative survey sponsored by the Bureau of Labor
Statistics (BLS) .

The survey represents a randomly selected

sample of 12,686 young men and women.

The ages range from 14-

21 in 1979 and represent the young population in the United
States in that year.
weight

The NLSY data include self-reported

(1981-2000) and height variables as well as social

characteristics.

The data also have the county and state of

residence for each respondent.

This enables this study to

examine the unobserved heterogeneities that provide
residential contexts over time.
described in Chapter III .

Details of the data are
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CHAPTER II
LITERATURE REVIEW

This chapter summarizes the recent literature on social
characteristics and sources of unobserved heterogeneity that
are related to weight status.

Each social characteristic is

discussed in the following order: marital status, living
locat ion,
status,

socioeconomic status, employment and occupational

number of children/ gender,

age,

race/

religion,

migration, and job aspiration, and is followed by any changing
environment linked to sources of heterogeneity .

SOCIAL CHARACTERISTI CS

Marital Status

Marital status is a critical social location that can
affect the relationship between health and mortality.

The

selective effect refers to a filtering social process
excluding unhealthy groups through a marriage system in our
society (Hu and Goldman 1990) .

Supporting the hypothesis of

selective effect, Hu and Goldman found that unmarried persons
are found to have a relatively higher mortality rate than
married persons.

The protective effect, as opposed to

selective effect,

refers to the advantageous position of being

married associated with health .

Social, environmental, and

psychological factors influencing health conditions may
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provide more benefits to married couples than singles.

Role

obligations tend to motivate spouses to have better health
behaviors (Umberson 1992).

Family members including a spouse

can positively influence health behaviors in preventing
smoking, drug abuse, or excessive alcohol consumption and in
maintaining a healthy status by exercise and diet (House,
Landies, and Umberson 1988; Lewis, Karen, and Schwarzer 1994)
The two effects above partially account for variation of
marital status and weight among adults.

Sobal, Rauschenbach,

and Frongillo (1992) show that marriage selection models can
explain more variability between prevalence of obesity and

young married groups; marriage protection models can be used
appropriately to explai n the relationship between prevalence
of obesity by groups that have been married for longer periods
of time.
Sobal et al.

(1992) also point out that there is an

epidemiological paradox in regard to weight among married and
unmar ried groups.

That is, while married people exhibit a

lower mortality they also exhibit a higher prevalence of
obesity . In spite of the paradox, past studies have
demonstrated a consistent relationship between marriage and
weight among adults.
For example, Hahn (1993 ) reports that married men and
women are more likely associated with weight increase than
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never married persons .

In addition, Sobal et al .

(1992 )

examined 3,000 adults aged between 20-64 years old and found
that married individuals for both genders are more likely to
be obese than never married individuals .

Sobal et al .

(1992)

also found that among married men, the relationship between
marriage and obesity is likely to persist after controlling
for age, race, having children, and physical activity, but the
relationship disappeared among adult women .
Lipowicz et al.

Furthermore,

(2002) report that married men and women in

Poland are more likely to be overweight and obese than never
married men and women; however, the prevalence of being
ove rweight or obese for both married and never married men and
women differs across age groups and education levels .
Role theory may give a possible explanation for the above
f i nd i ngs.

Lipowicz et al.

(2002 ) discuss role theory related

t o lifestyle changes such as diet and physical activity .
Parental role could decrease the time allotted for physical
activity each day .

When people move from a single to married

role, their motivation to maintain a normal weight might be
decreased after finding their spouses
In addition, Pearson et al .

(Hayes and Ross 1987).

(1998) have found that the

traditional role of married women and food preparation could
increase amount of energy intake when compared to those who
live alone.
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Several longitudinal studies of varying duration have
reported the findings between marital status and weight
conditions at the time of entry into marriage a nd exit from
marriage.
weight

A study examined change of marital status and

for a one-year period and reported that divorced and

separated women are associated with weight l oss, and never
married, divorced, separated, or widowed men are associated
with weight loss (Meltzer and Everhart 1995).

A study tracked

adult men and women for a two-year period and found that women
gained weight after they married, but the same trend was not
observed for men (French et al. 1994).

Adult men and women

were examined over three years, and thos e who are divorced and
separated had lower weights than those who remain married
(Umberson 1992) .

A study of 4,836 US adults was conducted

over a ten-year period and reported that both men and women
aged 25-45 gained weight when they entered into marriage and
lost weight when they exited from marriage (Kahn and
Williamson 1991) .

Residenc e

Fischer (1976) and Tittle (1989) have suggested two
sociological explanations for variations in weight across
urban and rural areas.

One framework,

labeled a deterministic

approach, contends that basic differences in lifestyle
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characterize rural and urban areas .

The other is a

compositional approach, which contends that a variety of
social and demographic characteristics can account mostly for
observed differences between urban and rural areas.

These two

approaches were applied recent l y in a national study examining
the relationship between urbanization and weight status among
adults

(Sobal et al. 1996 ) .

Louis Wirth (1938) was the first to utilize a
deterministic approach, arguing that in rural areas, strong
social cohesion and normative structure are evident, whereas
urban areas tend to show social breakdown resulting from
individualiza tion and normlessness .

Sobal et al .

(1996) in

their analysis of rural-urban variations in adult weight
status, emphasizes images of a rural life characterized by
frequent,

large, country-style meals and consumption of higher

caloric, fattier foods .

Country cooking style might be

referred to as one normative underpinning of a rural
lifestyle .
Sobal et al.

(1996) also discuss the characteristics of

urban areas and contended that thinness norms characterize
urban life.

They reason that appearance is more critical in

the urban marketplace a n d being overweigh t tends to be more
stigmatized than it is in rural areas.

In addition, the fact

that urbanites tend to have less capability to "know ing
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everyone" than rural residents can raise the salience of
physical appearance in urban areas in evaluating persons
during social interaction .

This social sanctioning mechanism

in urban areas might increase thinness.
Sobal et al.

(1996) employed 11,578 adults in the Second

National Health and Nutrition Examination Survey (NHANES II )
and found that the association that individuals living in
rural areas are more likely to be overweight than those in
urban areas disappeared in the multivariate setting in which
socio-demographic variables are controlled.

Thus, they

support the assertion that demographic compositional effects
of rural-urban social characteristics, e.g., age, race,
income,

working, and marital status can account for mo st

variations between weight differences in BMI and rural/urban
areas.

On the other hand, Register and Williams (1990 ) found

that young women living in urban areas are more likely to be
obese when compared to their counterparts, but the same
association was not found for men.
Chang et al.

(2003)

found that those who live in rural

areas have more difficulty in changing their health-related
behaviors,

compared with those who live in urban areas.

employed a transtheoretical model by Prochaska.

They

Regarding

physical activity, more people who are living in urban areas
are more likely to change their behavior than rural areas.
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They also found that there was a signif icant percent age
difference in the stage of change between those who are living
in urban and rural areas.

More people who are living in rural

areas are in the stage of precontemplation (referring to no
intention of changing behavior) than urban areas.

Although

this study was conducted in Taiwan, the results might be valid
and applicable to the USA since the population composition in
urban and rural areas for both countries is s i milar.

For

example, more people with a low socioeconomic status in rural
areas were observed in the USA and Taiwan .

The increasing

trend of female and elderly populations in rural areas was
also found to be in both countries.

More importantly, 51

percent of the urban population had the past event of being
overweight, compared with 20 percent of the rural population .
Yet, more people who thought highly of the changing process in
urban areas could lose weight by increased physical activity
than rural areas.

Interestingly, they suggested that rural

areas might often confuse labor work in farming with physical
activity .

Thus, the effort of behavioral changes in rural

areas from contemplation to maintenance and action stages
could be lessened.
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Soci oec onomic Status

Inequality theories can account for some of the
differences in adult weight variance.

Davis and Moore (1945)

claim the necessity in a society to establish structural
arrangements to motivate people to fill certain positions and
to perform the duties attached with their positions.

A

society entices the most talented and qualified individuals
into the most challenging, demanding, and important positions
by giving them greater rewards of prestige, wealth, advantage,
and power (Cuff and Payne 1984) .

This reward system, thus

created, provides social inequality.

This social inequality influences every aspect of social
life including inequalities in health.

Inequalities in health

outcomes can be also explained by two dimensions, namely
materialistic and behavioral dimensions.
dimension refers to social resources,

The materialistic

including financial

ability to afford healthcare and services.

The behavioral

dimension can be defined as behavioral aspects related to
health,

including whether or not individuals can act to create

better health (Feinstein 1993)
The two dimensions could be applied to explaining the
relationship between socioeconomic status and prevalence of
overweight and obesity .

Sobal and Stunkard (1989) suggest

socioeconomic status (SES) is a mediating variable differently
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affecting diet and physical activity.

The mediating role of

SES affecting obesity is closely connected with the
materialistic and behavioral explanations.

Low and high SES

groups have different characteristics in diet and physical
activity.
For example, several studies have found that poverty is
correlated wi th the lack of consumption of vitamin C and with
a high saturated fat food diet (Ballow and Surgemen 1995;
Simonet al. 1993).

Saltzer and Golden (1985)

suggest a lack

of nutritional knowledge of those from low socioeconomic
status might lead to a high risk of being overweight.
Behaviors in selecting foods that risk weight gain might be
caused by their poor or inaccurate understanding of labels
attached to food products .
Physical activity has been reported to be different in
high and low socioeconomic groups.

Crespo et al.

(1999) may

provide key clues on obesity that can operate under
materialistic and behavioral dimensions.

Fewer financial

resources associated with low social class may reduce the
likelihood of using health programs and services to maintain
healthy weight status when compared to higher social class.
In addition, a lack of knowledge and consciousness of the
dangers of obesity in later life among the lower socioeconomic
class may be more likely to lead to unhealthy behavior, such
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as insufficient exercise.

Hardus et al.

(2003) discuss

comprehensive causes of obesity revealed by the public.

Even

the public point out that one of the causes is a lack of
knowledge and motivation.
Recently, studies have been conducted on health-related
behavior modification by lowering costs involved in diet and
exercise .

Recent studies found the positive impacts of

pricing effects on weight-related behavioral change
(Flechtner-Mors et al. 2000; French, Story, and Jeffery 1997;
French, Jeffery, and Story 2001; Jakicic et al. 1999; Sherwood
et al. 1998; Weststrate, Hof, and Van Den Berg 1998).

This

can imply that those with the lowest socioeconomic status
could afford to purchase healthy foods and access to exercise
equipments and facilities due to reduced cost.
Past studies consistently report an inverse relationship
between socioeconomic status and prevalence of obesity in
developed societies, but past studies have not paid as much
attention to the explanation of the phenomenon as to the
findings themselves.

Kahn and Williamson (1991) studied US

women aged 25-44 between NHANES baseline (1971-1975) and
NHANES followup (1982 - 1984).

This study examined education

and family income as separate covariates for measuring
socioeconomic status.

It found that women with less than a

college education and with a low family income have a greater
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risk for weight gain when compared with their counterparts.
Lathi-Koski et al.

(2000) also found that education is a

strong predictor for obesity among adult women but not among
adult men in Finland.

The upward trend for obesity among

women has been observed to be the greatest in the lowest
education group.
Another recent study was conducted to examine the impact
of husbands' education on obesity of wives (Lipowicz 2003).
Lipowicz found that women with husbands of lower social class
are more likely to gain weight than their counterparts.
Langenberg et al.

(2003) examined the relationship between

intergenerational mobility of socioeconomic status and
prevalence of obesity in middle-aged men and women.

This

study found that varying socioeconomic status in the stages of
an individual's life can differently affect weight conditions.
They tracked the weight condition and socioeconomic status of
respondents from childhood until young and middle adulthood.
This study found that men and women with upward social
mobility were less likely to be obese, even though their
childhood social environment was associated with an unhealthy
weight condition.

Those who experienced upward socioeconomic

status showed their levels of obesity were more likely to be
in between the levels of their parents' social class and the
class in which they newly participated.
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Langenberg et al.

(2003) also note that the cumulative

effects of lifetime socioeconomic conditions are pronounced
for women .

The difference in BMI was 5.6 Kg /m'

between those

who experience a low social class and those who e xp erience the
most advantaged social class in women's lifetimes.

Long term

psychological stress and difficult life circumstances are
associated with an increase of prevalence of being overweight
and obese .

That is, poor health consequences derived from

sustained economic hardships could be associated with obesity
and obesity-related diseases such as depression and diabetes.

Employment Status

Past studies found that unemployment may negatively
influence life control

(Banks and Jackson 1982 ; Vinokur et al .

2000 ) and mental health (Montogomery et al. 1999).

The

negative impact of unemployment could affect health behaviors
that could result in being overweight or obese.
Morris, Cook, and Shaper (1992)

In fact,

found that middle - aged men are

more likely to have a greater risk for gaining weight when
they are unemployed .

On the other hand , Montgomery et al.

(1998) found that a long period of u nemployment was a risk
factor for losing weight among 33-year-old British men.

For

women, cross-sectional studies found that unemployed women
have a greater risk for gaining weight, when compared to
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employed women (Rosmond and Bjorntorp 1999; SarlioLahteenkorva and Lahelma 1999) .
Laitinen et al.

(2002) investigated a reciprocal effect

between obesity and unemployment in Finla nd.

During

adolescence, those who are overweight and obese have a higher
risk of being unemployed, and those who a re continual l y
unemployed even as adults are at greater r isk of becoming
being overweight and obese.

Moreover, the reciprocal effect

negative ly influences more women than men .

Laitinen et al .

also found that a long period of unemployment history could
pose a greater risk for being obese among women than men.

The

reason for gender differences may be that women are more
likely to increase eating and drinking as a coping strategy
for depression and stress resulting from unemployment than
men.

Langenberg et al.

(2003) also found in their

multivariate analysis that unemployment has been associated
with high BMI in women but thinness in men .
Regarding the relationship between occupation and being
overweight and obese, King et al.

(2001) classified low and

high activity occupations and investigated interaction between
leisure time activity and occupational activity among adults
hav ing n o diseases .

Their findings suggest the protective

effect of physical activity in leisure ti me and occupations to
prevent overweight and obesity.

In contra s t, Bak, Petersen,
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and Sorensen (2004)

found no significant effects of previous

leisure time physical activity and occupational physical
activity on the development or maintenance of obesity at the
second follow up for control and juvenile obese subjects.

Number of Children

Wi th regard to the relationship of parenthood and weight
changes, the literature demonstrates the relationship between
the number of children and being overweight and obese , while
pregnancy and child rearing might lead to changes in stress
and lifestyle (D'Elio et al . 1997)
al.

(2003)

In addition, Lawlor et

found that as the number of children increases, the

lifestyle changes, such as decrease of physical activity or
increase of diet, are found to be factors causing obesity for
both males and females.

Kinnunen et al.

(2003) examined

number of children (parity) and emphasis on pregnancy weight
gain.

This study found that the mean pregnancy weight gain

has increased since the 1960s.

This might be related to the

later development of obesity in Finland .

Respondents pregnant

in 1985-1986 weighed a mean of 14.5 kg when they had their
first child, compared with a mean of 13 . 1 kg in 1954-1963 .
Along with pregnancy weight gain , a recent study found that
prevalence of overweight increased with age and then decreased
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slightly among older adults .

Men were 1. 67 times more likely

to be overweight than women (Catlin et a l . 2003) .

Ra ce

Past study f ound that the prevalence of obesity is higher
among Hispanic and African American femal e s when compared with
white males (Must, Gortmaker, and Dietz, 1994).

Faith et al.

(1998) suggest that African American females may not be
influenced by the social prejudices against obesity as much as
their white counterparts.

The primary reason for their

tolerant attitude concerning heavy weight status could be
embedded in their culture-specific perceptions.

For example,

Rucker and Cash (1992) report that African Americans have a
considerably lower fear of gaining weight, a lower desire to
lose weight,

less dieting and concern over heavy body size

when compared with European Americans.
Recent studies also found racial difference on prevalence
of being overweight and obese.

White et al .

(2003)

found that

African American adolescents are more likely to have a greater
risk for developing obesity, compared to wh i te adolescents.
Black females perceive themselves as normal or healthy weight
when they are overweight .

Black women may be unaware of the

health risks associated with obesity until serious health
problems develop.

Overweight prevalence wa s the highest for
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African American females,
and white mal es.

followed by Hispanics of both sexes

There was greater ethnic variation among

females than males.

Overweight prevalence was the lowest for

African Americans in mid-income levels, but the highest for
those with lowest and highest family incomes.

Religious Background

Regarding the relationship of religion and body weight,
Durkhe im (1947) mentions that religious rituals could
contribute to the development of moral communities, leading to
the restriction of acts of individuals.

Ferraro (1998)

discusses that religion may be related to diet and deviant
body weight.

Using the popular dictum that those with

religion have moderation in all things, Ferraro points out
that moderation in dieting may be more prevalent in people
with religious affiliation than to those who have no religious
attachments.

Furthermore, some religions have prescriptive

and proscriptive norms linked to health-protective behavior
that may also apply to weight conditions.

Ferraro, in fact,

found that those who have no reli gion and are Catholic members
are found to have lower rates of obesity compared to Baptist
members.

Also, those with no relig ion ( -.44, p< . 01) and

Catholic members (-.20, p< . 01) are found to be negatively
correlated with rates of obesity, but those with Baptists

31

(.37, P<.05) are found to be positively correlated with rates
of obesity without controlling for socioeconomic status,
ethnicity, and age.
Ferraro (1998) found that no relationship is found in a
multivariate setting when controlling for socioeconomic
status, ethnicity and age .

Thus, he asserts that firm

believers do not necessarily mean firm bodies because religion
in the USA does not pay attention to social problems arising
from che obesity epidemic .

Instead of its playing an active

role on preventing the problems, religions provide consolation
and comfort in the form of eating, particularly to the

socially and economically deprived groups.

This could explain

the relationship of religions and the obesity epidemics .

The

overall impact of religion on maintaining a healthy body
weight may be an important variable in studying weight
developments over time.

Migration and Job Aspiration

According to Wilson (1985), characteristics of migrants
versus non-migrants could be different.

The act of migrating

itself may bring a learning experience.

Migrants could learn

knowledge about different places and take advantage of
opportunities and advantages alternate locations could
provide.

He also suggests that achievement orientation and
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willingness to take risks could be different between migrants
and non-migrants.

The positive experience of migrants might

bring happiness due to positive expectations originating from
a new destination.

The happiness might generate weight gain

because positive emotional well-being leads to fatness
1995).

(Waite

Selye (1956) found that individuals are likely to be

influenced by stress whenever individuals need to adapt to any
new environmental situations.

Stress might often lead to

overeating to overcome anxiety and depression.

Alternatively,

anxiety and depression from stress lead to weight loss
(Meltzer and Everhart 1995).

Migrants who are characterized

by being highly educated and younger than non - migrants (Wilson
1988), and a relatively higher socioeconomic status could
allow people to do more appropriate weight - related behaviors
(Ballet al . 2003).

Thus, the weight status of migrants wi th

a relatively younger and higher socioeconomic status might not
be affected by their migration due to their controlled weightrelated behaviors .

Migrants might overcome their stress from

the new place through increasing exercise and maintaining
moderate dieting.
Turning to job aspiration, those who aspire to obtain
jobs related to a high socioeconomic status (e . g.,
professional and managerial jobs) might be more likely to
follow lifestyles of high socioeconomic status.

Judging from
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the better weight-related behaviors of high socioeconomic
status groups (Ball et al . 2003), the weight status of t hose
who desire to get relatively high socioeconomic status jobs
might be more healthy than the weight status of those who are
content to remain in low socioeconomic status jobs .

CHANGING ENVIRONMENTS AS
A SOURCE OF HETEROGENEITY
Changing Environment

Jeffery and Utter (2003) encouraged ecological studies
focusing on changing environments and their impact on the
obesity epidemic.

They reviewed several studies conducted in

the last 20 years and related to environment and population
obesity.

They found that the average body weight of the U.S.

population has dramatically increased over the two past
decades .

Environmental conditions rather than biology could

be a possible key factor in accounting for this increase.
When Jeffery and Utter (2003) reviewed the literature on
the environmental factors of food and exercise exposure over
the past two decades, they found that the number of fast food
restaurants doubled between 1967 and 1997.
vending machines also increased.

The nuniller of

Further, the number of

processed meals sold at grocery stores more than doubled
between 1982 and 1992.

Regarding physical activity, the

number of private health clubs and stores more than doubled
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between 1982 and 1992, but a decrease of bowling alleys and
indoor and outdoor bicycling has been observed.

When

examining non-recreational physical activities, a decline in
activities has been consistently observed during the two
decades.

For example, most peop le favored private automobiles

for occasions, such as going to shopping mall and to working
places,

instead of walking, bik ing, or public transportation .

In addition,
observed .

inactive forms of entertainment have been well

Computer-related entertainment and TV viewing have

increased along with the prevalence of obesity.

Cable

television and movie CDs have become popular and readily
available to the general population .

Finally,

the authors

point to potential media contributions to the obesity
epidemic .

Advertisements of unhealthy food products permeate

all forms of media.

Hardus et al.

(2003) pointed out that

watching TV is not just a time when people are not exercising.
Many respondents to their survey pointed out that eating food
goes hand-in-hand with watching TV and that watching
advertisements of energy-dense foods can provoke eating those
foods while watching TV.
Catlin et al.

(2003) employed an ecological framework

based on the physical and social environment to account for
the obesity epidemic.

They examined environmental concerns

related to being overweight and obese.

Adjusting for
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demographic variables, they analyzed access to community parks
and public recreation facilities, perceived neighborhood
safety, physical education in school curricula, community
infrastructure (walking and biking trails , sidewalks, road
shoulders, outdoor and indoor exercise facilities)
workplace associated with physical activity.

and

Among the

results, they found a linear dose-response relationship
between physical activity and prevalence of being overweight
as well as between neighborhood perception and prevalence of
being overweight .

That is, those who have activity levels of

being insufficient, irregular, a nd inactive showed the odds
ratio of 1.13, 1 . 28, and 1.45, respectively, when compared
with those who met the recommendation for physical activity .
Also, as perceptions of neighborhoods worsen, prevalence of
being overweight increased.
Based on those environmental studies, Ewing et al.

( 2003 )

found that an urban form could be considerably associated with
the amount of walking and obesity.
areas

People living in suburban

(e . g., newly built areas) are less likely to walk and

more likely to be obese than those who are living in
metropolitan areas (e.g., compact development areas).
Different environmental characteristics in the two areas were
explained for the finding.

In suburban areas, people walk

less because they could find nothing within easy walk ing
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distance (e . g . , going to school or business areas) as opposed
to metropolitan areas .

Interestingly, the researchers

employed mu lti level models at county and metropolitan area
levels as their analytical method, but they examined the
levels in cros s sectional data.
Leyden (2003) emphasizes the link bet ween the way an
environment is structured for social contacts and
relationships and physical health.

Walkable neighborhoods

could be associated with positive social capital, leading to
positive health consequences.

That is, car-driven suburban

areas can be characterized by lower degrees of social capital
(e . g. , knowing neighbors, participation, and trust)
walkable and mixed-use neighborhoods .

than

Thus , lower social

capital in an area could discourage physical activity,
increasing obesity in the area.
In fact, Stunkard (2004), conducted surveys in the 50
largest cities in the USA using census data, CDC data (Centers
for Disease Control and Prevention), National Weather Service,
and Yellow pages, etc .

Citi es were assessed in 2000, 2001,

2002, and 2003 in terms of urban attributes (e . g . , commute,
park/open space, recreational facilities, and healthcare),
environment

(e . g., air, climate, and geography), healthy

habits (e .g., nutrition, fitness centers, and sports
facil itie s), and risk f actors

(weight levels,

junk food
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consumed, alcohol consumed, and TV watching) _

He found that

in 2004 Detroit was ranked first as the fattest city .

In

Detroit, people could not easily go outside for their physical
activity because of the bad air, the terrible commute , and the
extreme climate.

Furthermore,

the city had few gyms and

health clubs and almost no health food stores.

Poor access to

healthcare in the city also contributed to its designation as
the fattest city in the USA.

This study implies that the

considerable environmental differences of individual cities
can influence the obesity epidemic.

Interestingly, Stunkard

suggests making it easier to get to work as a prevention
strategy.

A long commute is likely to waste time that might

be used for exercising or preparing healthy foods .

Mokdad,

Bowman, and Ford (2001) also found that thirty states reported
having higher than 20 percent obesity prevalence, and twenty
sta tes lower than 20 percent prevalence.

This finding

indicates the possibility for regional variation of prevalence
of obesity at state levels .
Given the review of the source of heterogeneities that
can considerably affect weight status and are nested in
particular areas, examining only the relationship between
social characteristics and weight status change without
heterogene itie s nested in area levels could result in biased
results.

Thus, this study examines the social characteristics
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affecting weight status over time, controlling for unobserved
heterogene ities nested in county and state levels.
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CHAPTER III
METHODOLOGY

In this chapter, we discuss the data and methods in
detail.

We also describe the data, the sample design, and the

fielding procedures.

Furthermore, we discuss the

operationalization of a data set and variables in a
longitudinal setting.

Finally, we conclude this chapter with

a discussion of the analytical techniques used in this study .

DATA

This study employs the National Longitudinal Survey of
Youth (NLSY79), a nationally representative survey sponsored
by the Bureau of Labor Statistics (BLS) .

The primary purpose

of this panel survey is to collect data on the labor force
experiences of young adults .

This data set is one of a few to

provide information on weight status along with a variety of
soc io-demographic variables over long time periods for the
same subjects.

The survey started in 1979 with selected

subjects, 12,286.

Ages ranged from 14 to 21 in 197 9.

The

NLSY79 consists of a combination of several subsamples.

One

is a nationally representative sample of 6,111 subjects
representing noninstitutionalized civilian young people.

A

second sample cons ist s of 5,295 subjects representing more
economically disadvantaged people including Hispanics, African
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Americans, and whites.

A third sample includes 1,280 subjects

representing youth serving in the military.

The survey

includes interviews with respondents yearly until 1994 and
once every other year subsequently until 2000.

It is st i ll

ongoing, although the last survey available for this study was
conducted in 2000.

Sampling Design and Fielding Procedures

This study was screened to exactly identify the correct
age and ethnic composition in the population.
sampling units

(PSU)

Primary

in most of fif ty states and the District

of Columbia were used to identify eligible persons included in
the NLSY79.

The sample design in these data employed multiple

respondent households.

Siblings and spouses who are members

of respondent households were interviewed .
In the sampling process, all civilian sample selections
were made using a multi-stage strat if ied area probability
sampling of dwelling and group quarter units.

Different

probabilities in the screening stage were employed because
over sampling was conducted for the economically disadvantaged
groups.
Personal interviews were conducted with respondents on a
year-to-year basis until 1986 .

Due to budget constraints in

1987, phone interviews were conducted instead of personal
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interviews.

Personal interviews restarted again in 1988, have

been conducted annually until 1994, and conducted biannually
after 1994.

The interviews were between late January and

August in 1979.

The time of the interview in the next several

waves was in the first six months of the year.

The time of

the interview in subsequent waves was between late spring and
fall or early winter .
Interview methods are largely classified into paper-andpencil interviewing (PAPI) and computer-assisted personal
interviewing (CAPI) .
1979 and 1986 .
employed.

The PAPI method was conducted between

In 1989 and 1990 , both PAPI and CAPI were

The PAPI method was returned to in 1991 and 1992.

Since 1993, only t he method of CAPI has been employed.
Retention rates were above 90 percent until 1994.
1996 and 1998, retention rates were about 85 percent.
2000, the retention rate dropped to 80 . 6 percent .

In
In

Response

rates were also above 90 percent until 1994, but were between
80 and 90 percent after 1994 (see the figure in the Appendix )

OPERATIONALIZING THE DATA SET

Since this study deals with a longitudinal data analysis ,
it is considered the first step to transform a person-level
data set into a person-period data set.

The definition of the

person-level format has the same meaning of a cross-sectional
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data set.

The data transformation into person-period data set

simply refers to a process of changing variables in the
person-level data format into cases in the person-period data
format

(Singer and Willett 2003).

That is, each individual

has multiple records in vertical ways in which he/she was
observed in each period in horizontal ways (see the table in
the Appendix).

Typically, the person - period data format

includes four types of variables: 1) an identification
variable ; 2) an index variable indicating time period; 3) a
time varying and invariant independent va r iables; and 4) a
time varying dependent variables.
Before data transformation, a timeframe and time
intervals are decided.
through 2000.

The timeframe in this study is 1981

The survey started asking respondents about

weight and height status in 1981.

During the 1981-1985

period, weight and height status were inconsistently asked,
but since 1986, weight status was asked of the respondents in
each interview.

Also,

short-term i ntervals are made because

this study aims to examine changes of weight status and social
characte ri stics during life course events.
Thus,

irregular time intervals (one-year and three-year

time intervals) are constructed until 1986.

Since 1986, two-

year in t ervals are constructed from 1986 until 2000 .

Ten

intervals of various lengths during the timeframe (1981-2000)
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are constructed; 1981-82, 1982-1985 , 1985-1986, 1986-88; 198890; 1990-92; 1992-94; 1994-96; 1996-98 and 1998-2000.

The

large number of cases and more intervals can outweigh
limitations related to irregular intervals (Singer and Willet
2003) .
These intervals, called person-periods, are the unit of
analysis in this study.

Within each person-period are

detailed social characteristics containing life course events
that can be examined to help explain weight change over time.
The life course events that happen during intervals are
examined to investigate their potential impact on weight
developments during the corresponding intervals.

In addition,

social characteristics at the beginning of each person-period
over the time surveyed are investigated since it is desirable
to measure predictor variables preceding outcome variables in
a longitudinal data

(Singer and Willett 2003).

In order to examine weight development over time (e.g.,
from being normal to being overweight and from being
overweight to being obese), the cases with normal and
overweight are employed at the beginning of each interval.

A

total of 35,005 cases in the person-periods format a r e
employed after excluding miss i ng cases involved in independent
and dependent variables.

The number of total male cases is

19,141, and the number of total female cases is 15,864.
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Among males, the number of person-periods of being normal
weight at the beginning of each interval is 11,216, while
being overweight is 7,925.

Among females, the number of

person-periods of be ing normal weight at the beginning of each
interval is 11,798, and being overweight in person-periods
format is 4,066 .

OPERATIONALIZING THE VARIABLES
Dependent Variables

Using weight and height variables in the data, the BMI is
calculated by body weight in kilograms divided by the square
of height in meters.

Although increase of muscle, which is

not related to body fat,

is likely to increase the BMI, the

BMI is still highly correlated with body fat

(National

Research Council 1989 ) and is one of the popular methods in
examining weight status in population.

Indeed,

the recent

Behavioral Risk Factor Surveillance System (BRFSS, 2001 ) also
used self-reported weight and height to measure weight status
at a population level.

Bowmen and Delucia (1992) proved high

correlation between actual weight status and self-reported
weight and height, although the effect of social desirability
tends to obscure validity of self-reported weight and height.
The BMI, as described above, is a common measure of
weight status.

The BMI is taken as a dependent variable in
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this study and is divided into continuous and categorical
varia bles.
study .

There are three dependent variables for th i s

The f i rst de p enden t variable is a conti n uous v ar iable

that indicates the amount of change in the BMI from the
beginning of an interval to its end.

This is computed by

subtracting the value of the BMI at the
from its value at the

ee1Pining

~6'e ·-:;;; : /n

of the interval.

inte r val
Mean,

median, and ranges for this variable are reported in Table 1 .

TABLE 1 . MEAN AND MEDIAN CHANGE IN BODY MASS INDEX AMONG NORMAL
AND OVERWEIGHT CASES AT THE BEGINNING OF EACH INTERVAL
PERIOD
Mean

Year
Male
1981-1982
1982-1985
1 985-1986
1986-1988
1988-1990
1990-1992
1992-199 4
1 994-1996
1996-1998
1996-2000

(median)

lkg/m')

Mean (medi an)

(lbs)

Range

Range

Number

(kg/m'l

ilbsl

In)

. 3042
. 9203
. 4172
. 5922
.6063
. 4931
. 5 4 60
. 4786
.4855
.6157

.1271)
7173)
. 2638)
. 5424)
6249)
. 3192)
4304)
. 2869)
3041)
4304 )

0746(0 . 8688)
2764 (4 . 6920)
2.8453(1 7991)
4. 0388(3 . 6992)
1 350 (4 .2618)
3629 (2 1769)
7237 (2 9353)
3.2641(1 . 9567)
3.3111(2 074 0)
4.1991 (2 9353)

-9 . 68
-8.32
-12 20
-7 .6 7
-11 . 02
-9 . 60
-6.31

.1762
. 8023
.4 708
. 6276
. 7185
. 7111
. 5750
. 6127
. 638 1
. 5984

. 0000)
5858)
1953)
. 4561)
4 992)
5486)
3542)
.46 9 8)
5149)
3906)

1.0079(0.0000)
5892 (3 . 3508)
6930 ( 1 11 71)
3.5899(2 608 9)
4.1098 (2 8554 )
. 0675 (3 1380)
2890 (2 0260 )
5046 (2 687 3)
6499 (2 945 2)
4228 (2 2342)

-11 . 02
-10 32
-7 82
-9 15
-7 89
-18 89
-8 88
-6 82
- 8.15
-9 . 39 -

-8 . 39
-8 55
- 7. 60

13 31
18. 46
10.96
15 .6 6

-57 . 22
92 07
-58 . 31
98 28
-5 1 8 3
87 57
-6 6.02
83 20
-56 74- 106 73
-83 20 - 66 56
-5 2 31 - 90 77
-75 16- 125 90
-65 .4 7 - 74 . 75
-43 . 03- 106 80

2458
2277
2279
2037
2032
1778
1691
1593
1554
1442
19141

16 67
18 9 9
18 29
14 . 9 3
18 8 8
17 75
18 97
13 68
16 54
18 56

-63 03 - 95 35
-59 03 - 108 62
-44.73- 104 . 62
-5 2 . 34 - 85 40
- 45 13- 107 99
- 108 05- 101 53
-50 79- 108 51
-39 01 - 78 25
- 46 62 - 94 .61
-53 71- 106 .16

1928
194 5
1941
178 4
1803
1497
1370
1250
1199
1147

13 50
14 . 41

12 84
12 20
15 65
9 . 76

(N)

Female
1981-1982
1982-1985
1985-1986
1986-1988
198 8-1990
1990-1992
1992-1994
1994-1996
1996-199 8
1998-2000
(N)

15864
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Lathi-Koski et al.

(2000) observe that one unit increase

of BMI(Kg/m 2 ) can translate to 3.1 kg for a man of average
height

(175cm), and 2.6kg for a women of average height

(161cm).

Kroke et al.

(2002) define >1kg (2 . 2 lbs) to< 2kg

(4.4 lbs) at a two-year interval as a small weight gain and±
1kg (2.2 lbs) as a stable weight gain.

A small weight gain

for both males and females is observed through most intervals,
but a stable weight gain for both males and females is
observed only during the first interval .
The second dependent variable weight status change is
derived from categorical variables of the BMI.

The weight

status in the study is categorized based on the National
Heart, Lung, and Blood Institute ' s 1998 guidelines in the
following: normal weight (18 . 5
BMI < 30), and obese (BMI

~

~

30) .

BMI < 25), overweight (25

~

This study does not address

underweight or losses in weight associated with those
categories.

Weight status change over the time is classified

into the one of the following: moving from being normal to
overweight or moving from being overweight to obese.

Those

events are recorded 1 if the events occur in interval periods,
but others are recorded 0 if not.

If a female reports being

pregnant during the time period, she is excluded .

Frequencies
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and r a tes o f the events occurred by each i n terval period are
repor t e d i n Tables 2 a nd 3 .

TABLE 2 . RATES OF WEI GHT GAIN FROM BEI NG NORMAL TO OVERWEIGHT
BY EACH INTERVAL PERI OD
Male

Female
from normal

Year

from normal

to overweig ht

to overweight

including obesity

from nom1al
(n)

from normal

to overweight

to overweight

includi nS: obesity

cases
(n)

1981- 1982

173 (9.0%)

176 (9.2%)

19 17

104 (6.2%)

110(6 .6%)

1982- 1985

317( 18.4%}
178( 11.6%)

327 (18.9%)

1726

194(11.8%)

2 15( 13. 1%)

1650

179( 11.7%)

1533

147(9.3%)

1577

1283

186(13.5%)

156 (9 .9%)
197(14 .3%)

1192

197( 14.8%)
17 1(16.7%)

1985-1986
1986-1988

232( 18.1%)

1988-1990

227(19.0%)

235 (18.3%)
234 (19.6%)

1990- 1992
1992- 1994

164( 18.0%)
175(21.3%)

168 (18.4%)
178 (2 1.7%)

1994- 1996

140(20.6%)

146 (21.5%)

1996- 1998
1998-2000

11 8(19.4%)
124(22.8%)

608
543

116(15.3%)

128 (23.6%)

1848(16 .5%)

1889 (1 6.8%)

11 2 16

(N)

11 8 ( 19.4%)

9 13
822
679

123( 13.7%)
130( 15.7%)

1674

1381
1328

207(15.6%)
182( 17.7%)
128( 14.2%)

102 7

137(16.6%)

899
827

121 (17.9%)

126( 16. 6%)
130( 19.2%)

758
677

1489(1 2.6%)

1588( 13.5%)

11798

TABLE 3. RATES OF WEIGHT GAIN FROM BEING OVERviEIGHT TO OBESE
BY EACH INTERVAL PERIOD
Male

Year

overweight
to obesity

(n)

Female
overweight
to obesity

cases
(n)

1981·1982

41

(7 6% )

541

27 (10 . 6%)

254

1982-1985

76 ( 1 3 . 8%)

551

1985-1986

746

364

1986-1988

I 8 . 2 %)
10 0 I 13 . 3%)

18 . 8%)
59 11 6 . 2%)

1988 - 1990

1071 12 . 7%)

840

1990-1992

865

1992-1994

114 I 13 . 2%)
97 (11 . 2% )

7 4 I 1 8 4%)
8 4 11 7 . 7%)
106 122 . 6%)

869

101121 4% )

4 71

1994-1996

103 I 11 . 3% )

914

81 119 . 1% )

423
441

61

754

73

295
403
4 75
4 70

1996-1998

117(12 4%)

946

88 120 0%)

1998·2000

124 (13 . 8% )

899

79 (16 8%)

4 70

INI

940 (11 9%)

7925

772( 1 9 0%)

4066
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The third dependent variable measures whether respondents
remain at a normal weight throughout all intervals .

If a

respondent is normal weight at each of the ten intervals,
weight status is coded as 1.

Those who are not normal weight

for any measurement are coded as 0.

Independent Variables

The following independent variables are measured at the
beginning of the respective intervals: 1) age and gender, 2)
marital status, 3) employment status, 4) socioeconomic status,
5) location of residence, 6) migration, 7) number of children,
S)race, 9) job aspiration, 10) religious background.
Age and gender.

The covariates of the age group in the

model are comprised of 16-20, 21 - 25, 26-30, and 31 or older.
Typical studies of obesity use age groups of less than 20, 2029 and more than 30 years old.

For this study, the age group

of 21-30 is divided into two groups, 21-25 and 26-30, in order
to have an equal space since the two groups have far more
frequencies compared to the frequencies of the other two age
groups

(16-20 and 31 or older).

Regarding gender, studies on being overweight and obese
typically separate by gender, since body composition is
different by gender.

Thus, the analysis of the current study

is stratified by gender.
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Marital status.

Marital status is categorized into three

covariates: l) married, 2) divorced/separated/widowed, 3 )
never married.

Being divorced, separated, and widowed is

collapsed into one covariate due to the small number of cases .
To examine change in marital status, a dichotomized
classification of •no change• and "change• is constructed
within each interval.
each interval period,
Otherwise,

When the same marital status occurs in
it is classified as "no change .''

it is classified as "change.''

Employment status.

The three covariates o f this variable

are as fol l ows: l) employed, 2) unemployed, 3) out of the

labor force.

Employment is taken as a reference category and

is def i ned as working in a busine s s o r professi o n, having j obs

in the past and not cu rrently wo rking due t o t e mporary reas o n s
such as illness, weather, and vacation, etc.

The definition

of being unemployed includes not being employed,

taking eff o rt

to find a job during the four weeks before the week of the
survey, and waiting for a new salaried job to begin.

Out of

the labor force covers keeping house, going to school,
inability to work, and others.

To examine changes in

employment status, a dichotomized classificat i on of "no
change• and "change• are constructed within each interval .
When same employed status occurs within each interval, it is
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classified as "no change." Otherwise, it is classified as
"change."
Socioeconomic status.

Education and income are

separately measured for socioeconomic status .

The continuous

variable of "the highest grade completed" was employed.
Education is categorized as " less than high school degree,"
"high school graduate,• and •college graduate or h i gher.•

The

group of "college graduate or higher" includes vocational
college graduates.

To examine a change in educational

enrollment, a dichotomized classification of "enrolled in
school" and "not enrolled in school" is constructed within

each interval.
The income variable uses total net family income and
is classified into four 25'" percentiles.

To examine change of

income, equal percentile numbers of cut points of 100 are
employed .

Width percentage is 0 . 99 percent within each

percentile, and the range of cut-off point is 88-99 due to
granularity_

It is defined as "change" when income rank

changes 15 points in any interval .

Otherwise, it is defined

as "no change."
Residence .

Urban and rural residences are dichotomized

within each interval .

This study employs var i ables in the

survey, such as urban and rural residences within each
interval.
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Furthermore, standard metropolitan statistical areas
(SMSA) are classified into "not in SMSA," "SMSA, not central
city,• and "SMSA, central city not known,• and "SMSA in
central city.•

SMSA is constructed using the county, state

and zip codes of residences.
least one coun t y

The definit ion of an SMSA is "at

(or twin cities) having a population of

50,000 or more plus adjacent counties that are metropolitan
and are economically and socially integrated with the central
city•

(p. 360, NLSY79 User's Guide 2001)

An SMSA, central

city not known, refers to an ambiguous residing place that
occurred when zip codes of residence cover more than one
geographic unit.
Migration.

The migration variable is constructed by

using the residence variable at the county level within each
interval period.

The same county of residence at the

beginning and end of an interval is counted as non-migration
in the former county.
migration.

Diffe r ent residences are coded as a

Thus, this variable is dichotomized in this study

as migrants and non-migrants.
Number of children.

Using the continuous variable of

number of children, the variab le is classified into "no
children," "one child," and "two ch ildren or more .

11

To

examine a change in number of children, a dichotomized
classification of •no change• and "change• is constructed
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within each interval period.
occurs in each interval,
Otherwise,

Race.

white.

When the same number of children

it is classified as "no change."

it is classified as "change" within each interval.

Race is categorized into Hispanic, black, and

Two variables are employed to construct those

categories .

One is racial/ethnic origin with which

respondents identify most closely, the most reliable
subjective variable.

The other is racial/ethnicity identified

from screener, the most objective variable.

The

categorizations provided from the most objective variable are
"non-black and non-Hispanic,"

"Hispanic . "

''non-Hispanic black," and

Based on the categorized groups from the most

objective variable, the most subjective variable is employed
to select white by excluding Asians (Chinese, Filipino,
Koreans,

Vietnamese,

and Asian Indians), American Indians,

Hawaiians, and Pacific Islanders.
Job aspiration.

This study uses the responses to the

1979 survey question "what kind of work would you like to be
doing when you are 35 years old?"

Using these responses, this

study categorized "professional and technical jobs,•
"managers, officials,

and proprietors,"

"sales workers,

clerical and kindred," "crafts, foreman and kindred,"
"operatives, labors,

jobs related farming and kindred," and

"service workers and private households.•
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Religious background.

This study uses the responses to

the 1979 survey question "what religion were you raised?"
Using these responses, this study employed the variable
classified as "no religion," "Baptist , " "Roman Catholic," and
"others . "

"others" category includes Episcopalian, Lutheran,

Methodist, Presbyterian, Judaism, and others.
County and state.

Fips (Federal Information Processing

Standards) codes in the survey are used to locate counties and
states over time.

Distribution of categorized independent

variables are reported in Table 4.

ANALYTICAL METHODS
Descriptive Analysis

Since dependent variables are constructed for weight
change in BMI and weight status change in BMI, two descriptive
analyses are presented in this study .

For examining weight

change in BMI in relation to social characteristics, crosstabulation of weight change in BMI by independent variables is
made.

Mean, median, and standard deviation in BMI are shown

to observe what degrees of change in BMI are affected by
population characteristics .

For examining weight status

change in relation to population characteristics, tables on
rates of event in person-periods data are constructed.
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TABLE 4. DISTRIBUTION OF SOCIAL CHARACTERISTICS OF EACH
CATEGORIZED CLASSIFICATION IN PERSON-PERODS DATA
Social Characteristics
Education
less than high school
high school graduates
college graduates or higher

Income
lowest 25th percentile
2nd 25lh percentile
Jrd 25ht percentile

highest 25th percentile
Employment
unemployed

out of labor force
emp loyed
Marital status
separated/widowed/divorced
married
never married

3685(19.3%)
7970{40.6%)
7686(40.1%)

2338(14.7%)
6 125(386%)
740 1(46.7%)

3773(19.7%)
4635(24 .2%)
5158(26.9%)
5575(29.2%)

3948(24 .9%)
3659(23 .1%)
3926(247%)
4331(27.3%)

1509 (7.9%)
1871 (9.8%)
15761 (82 3%)

1217(7 .7%)
3686(23.2%)
10961(69 1%)

1678 (8.8%)
7943(41.5%)
9520(49.7%)

2241(14.2%)
7171(45.1%)
6452(40 7%)

II 044(57 .7%)
3566(18.6%)
45 3 1(23.7%)

7198(45 .3%)
331 I (20.9%)
5355(33.8%)

3356(17.5%)
15785(82.5%)

2546( 16.0%)
13318(840%)

2796(14.6%)
5588(29.2%)
4983(26.0%)
5774(30.2%)

2169(13 .7%)
4777(30.1%)
4297(27. I%)

8588(44.9%)
29 13( 15 .2%)
576 (3.0%)
4206(22.0%)
2149(11.2%)
709 (3.7%)

8540(53.8%)
1246 (7 9%)
3393(2 1.4%)
348 (2.2%)
517(33%)
1820(11.5%)

2970( 15.5%)
4456(23.3%)
11715(612%)

2576(16.2%)
4392(27 .7%)
8896{56.1 %)

758 (4.0%)
4990(26.1 %)
6586(34.4%)
6807(35.6%)

554 (3.5%)
4485(28 2%)
5467(34.5%)
5358(33.8%)

4289(22.4%)
6038(31.5%)
5324(27.8%)
3490(18.3%)

3323(20.9%)
51 18(32.3%)
4663(29 .4%)
2760(17.4%)

15070(78.7%)
4071(21.3%)
19 141 (100.0%)

12662(79.8%)
3202(20.2%)
15864(1 00.0%)

Number of ch ildren
0

2 or more
Migration

m1grants
nonm1grants

Age
16-20
21-25
26-30
31 or o ld ~r
Job aspiration
preofessional/technical

managers/offic ials
sa!es/c iercial workers

craftsmen/foremen
farm related workers
serv ice/private household

Race
Hispanic
black
white

4621(29.1%)

Religious Backgorund

no religion

Baptist
Catholic
Others
SMSA
not in SMSA
SMSA, not central city
SMSA, central city not known
SMSA, in central city

Urban and Rural
urban
rural

(N)
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Multi v ariate Analysis

The multivariate analysis was approached dependent upon
the continuous and categorical dependent variables.

For

examining the change in BMI in relation to social
characteristics, this study uses a multilevel analysis.

The

analysis generates more efficient and less biased parameter
estimates than the convent ional regression models,

since the

analysis takes interdependence of the best features of personlevel and higher-order levels

(Kreft and De Leeuw 1998).

The

analysis could allow this study to obtain various effects of
unobserved heterogeneity nested across area levels.

That is,

hierarchical line a r analysis allows for the hierarchical
structure that arises from having different scores of BMI
nested within area levels such as county and state levels.
According to Raudenbush and Byrk (2 002 ) , the outcome vari able
in the first level related to the person-level (level-1) model
can be expressed as follows.

Yoi J _ outcome for person

!i!in county or state

(j)

EqJXqiJ _regression coefficients Eqj indicating how
outcome is distributed in county or state
(J) as a function of the measured of
person characteristics
ri J _ model error
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In a second model, Eoj in the equation is assumed to vary
across county or state units.

!S~

variable in the second level.

The second model equation in a

is perceived as an outcome

random intercept model is expressed as follows
Eoj .. Yoo + Y o1 W1j +Yo2W2j + •

s,, . y,,

s,,

fSqi

o

·

• YosWsj +

(p. 101-103) .

U oj

Y2o

_ Distributive effects in county or state

(j)

_coefficients reflecting impact of (j)
w5 i _s et of predictors(w,-w,Jspecified for each !Sq

~0

It should be noted that the assumptions of ordinary
least-squares (OLS)

regression are difficult to meet when

using l ongitudinal data.

The assumptions of OLS regression

dictate independence and homoscedasticity, but each person
level - 1 residuals may be autocorrelated and heteroscedastic
since the same person is measured on several occasions in the
longitudinal data.

Given the statistical prob lems,

generalized least-squares (GLS) that can allow the residuals
to be autocorrelated and heteroscedastic is recommended to
estima te the fixed effects efficiently in longitudinal data
(Singer and Willet 2003).

Thus, the HLM statistical package

is employed to analyze the data in this study, since the HLM
provides the estimated parameter of fixed effects based on the
GLS method in a level-2 HLM model.
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In this study, interactions between place and social
characteristics were found to be hardly significant, and
complications are likely to arise in terms of interpretation
when coefficients of social characteristics are allowed to
vary in the area levels.

Thus, the only results reported are

for random intercept models across county and state levels.
Only the place-specific intercepts vary across counties and
states over time, and all of regression coefficients of the
social characteristics are treated as fixed effects across
counties and states.

These refer t o "random intercept

11

models

t hat indicate only the intercepts across different counties
and states that randomly vary (Ewing et al. 2003)
Furthermore, counties and states with small sampl es
provide less information for the estimation of parameters than
counties and states having large samples.

Co unties and states

having small samples are not problematic in a statistical
sense since this study employed the function of maximum
likelihood in the multilevel as well as a large number of
counties and states (Raudenbush 1997) .
For examining weight status change, the study employs a
general event history model for the analy sis with multiple
origin and destination states (Allison 1984; Yamaguchi 1991).
Because the study is concerned with dynamic weight
developments over time, it must handle multiple origin and
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destinations (e . g., being normal, overweight, obese) over
time.

Transitions involved in weight gain from being normal

to being overweight and from being overweight to being obese
are examples of multiple origin and destinations over time.
Constructing separate models with multiple origins and
destinations will allow the study to test covariate effects
for each origin-destination of weight status.

For example,

the effects of social characteristics might differ for the
different transitions of weight gain.
Singer and Willett (2003) suggest population discretetime hazard function.

The hazard function is based on the

assumption that the population is heterogeneous, meaning
different population groups can have different population
characteristics and may have different hazard rates in
different time periods .

Observed population heterogeneity on

time varying predictors in the population discrete-time hazard
model could provide different population outcomes in timevarying periods .

In other words, some population groups who

have the same characteristics

(e.g . , time invariant variable)

may have approximate hazard rates across time periods.
Given those, not only a question about relationship
between event times and predictors but also a question on the
risk of event occurrence in each time period and predictors
could be investigated in the population hazard model.

The
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population discrete-time hazard model having multiple
intercepts in each time period could be expressed as follows.
log it h lt, 1 J = 1a,D,, 1 +a2D2, 1 +a3D3, 1 +.
( E1Xl iJ +E2X2 iJ + f53X3i J +.

. aJDJ, 1 J
.BpXp;J )

intercept parameter representing the
value of logit hazard (log odds of event
occu rrence ) in the particular time period,
j of individuals(i) in the base group.
slope parameter assess the effect of a one
unit difference in that predictor IX ) on event
occurrence in the time period j (p. 371}.
The multiple records in the person-periods format under
the population discrete-time hazard model could be
conditionally independent since the conditional probabilities
on the risk of events are "dependent upon the individual
surviving until each particular time period and his or her
values for the predictors in each time period"
and Willett 2003).

(p. 384, Singer

This indicates that the population

discrete time-hazard model does not have an individual gro wth
curve model whose characteristics could largely rely on
conditionality of individual survival in each time period.

In

addition, the frequent occurrence of missing cases in discrete
time periods is likely to result in a failure to track
individual growth over time.

Even though NLSY79 data has

relati vely high retention and response rates, many respondents
are observed to report during some time points, not report
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during other time points, and return to report during later
time points.
The conditional independence of the multiple records for
each person could allow the analytic method of regressing the
events on the time indicators and selected predictors in
person-periods format data .

The logistic regression analysis

in the population discrete time-hazard model could allow this
study to explain changes in predictor variables over time in a
longitudinal data set (Singer and Willett 2003).

The risk of

weight gain over time (t,) could be estimated in relation to
the interrelationship of independent variables that can have
categorical and continuous predictors.
Furthermore, heterogeneities nested in county and state
levels can be analyzed in the population discrete hazard model
using a hierarchical nonlinear modeling.

This modeling

includes specification of log (p/1-p), but all equations in
the model are the same in the hierarchical linear modeling
discussed above (p. 58) .

Also, as discussed above (p. 58),

the use of a nonlinear HLM statistical package that has the
GLS-based parameter setting could bring an efficient
coefficient of fixed effects in a binary model

(e . g . , 1 if

event occurs and 0 if not).
Finally,

to examine the effect of the social

characteristics on those who remain normal weight all the time
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could be conducted using logistic regression analysis.

The

two groups are dichotomized in order to run the logistic
regress ion analysis.

One group is a target group who remains

at normal weight and is coded 1 .

The other group does not

remain at normal weight and is coded 0.

Then, the analysis on

individuals maintaining a normal weight all over the periods
is conducted.
The descriptive and multivariate tables on the event
combining the two event s

(from being normal t o being

overweight and from being normal to being obese) are not
included.

However, nearly the same results are shown in the

tables with a transition from being normal to being
overweight, although the events from being n o rmal to being
obese a re included.

Separating the event from being normal t o

being obese is not conduc ted since a few cases from being
normal to being obese are involved in the short-term interval
periods (see Table 2).
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CHAPTER IV
FINDINGS/RESULTS

This chapter begins with the trend of weight development
over time (1981-2000) followed by a descriptive ana l ys i s f or
weight change in the BMI and weight status change in the BMI.
Social characteristics are separately analyzed by change of
social characteristics and social characteristics at the
beginning of the interval periods.

Following the descriptive

analysis, hierarchical linear and nonlinear multilevel
analysis is conducted for multivariate analysis.

Finally, the

summary of major findings and discussion follows.

TREND OF WEIGHT CHANGES

(1981-2000)

From the NLSY79 data, the trend of weight changes over
time (1981-2000) could clearly provide understanding on why
current American society suffers from the obesity epidemic.
Figure 2 shows the trend in weight changes based on the BMI.
Above 70 percent are normal weight in 1981.

This number

drastically decreases to about 30 percent in 2000.

On the

contrary, the percentage who are overweight in 1981 is about
15 percent, significantly increasing to about 36 percent in
2000 .

Strikingly, those who are obese conside r ably increased

to about 28 percent in 2000 from about 4 percent in 1981 .
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FIGURE 2. WEIGHT CHANGES OVER TIME (1981-2000)

Figure 3 shows change in weight status over a long-term
period, 1981-2000.

The percentage of change in weight status

from being normal in 1981 to being overweight in 2000 is 25
percent.

The percentage of change in weight status from being

normal in 1981 to being obese in 2000 is about 13 percent.
Furthermore, the percentage of change in weight status from
being overweight in 1981 to being obese in 2000 is about
percent.

Those percentages are far higher than those of

changes in weight status related to weight loss
being normal to being underweight,

(e . g., from

from being overweight to

being normal, and from being overweight to being normal).
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FIGURE 3. WEIGHT STATUS CHANGES FROM 1981 TO 2000
Note: Zero percentages show from being overweight to being underweight,
from being obese to being normal, and from being obese to underweight.
Due to missing cases within each interval, the percentages in the figure
could not make 100 percent all together.

Figure 4 shows the percentages of those who are
overweight and obese at the beginning of each interval and
remain at their original weight status at the end of each
interval.

The graph in Figure 4 shows a stable increase in

weight status staying at overweight and obese as each time
interval goes.

Those who remain obese in 1981-2000 were below

5% but reached to 20% in 1998-2000 .

This indicates that

weight status could likely stay at an unhealthy condition.
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PERCENTAGES OF POPULATION REMAINING OVERWEIGHT AND
OBESE FOR EACH INTERVAL PERIOD

DESCRI PTIVE ANALYSIS

As mentioned in the previous chapter, this study
investigates the dynamic change of social characteristics and
its impact on change of weight development at county and state
levels.

Thus, change of social characteristics as well as

social characteristics at the beginning of interval periods
are separately analyzed, and county and state levels are also
separately analyzed to examine unobserved heterogeneities .
Mean and standard deviation of changes in BMI by change of
social charact er istics are r e po r te d in Table 5.
Among mal e s , tho s e with chang e o f i nc ome s how re l atively
higher mean values of change in thei r BMI compared to their
cou nterparts.

Yet a mong fe ma les, t h ere is littl e c h ange .
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TABLE 5. CHANGE IN BODY MASS INDEX BY CHANGE OF SOCIAL
CHARACTERIST ICS OF EACH INTERVAL PER IOD IN PERSONPERIODS DATA
Male (kg/m'l

Social Characteristics

(N )

Edu cation
enrolled in schoo l
not enrolled in school

3032

. 51

1610 9

. 55

Income
change
no change

Empl oyment
change
no change

Mean

7004

. 58

12137

. 52

Female (kg/m'l

(SD)

(N)

ll . 57)
ll . 63)

25 4 5

. 52

ll 92)

13319

. 59

12 . 19)

l l 73 )
ll . 56)

54 87

. 57

10377

. 59

12 .18 )
12 13 )

3883

. 56

11981

. 59

3411

. 55

15730

. 54

ll . 82)
ll . 58)

Mean

lSD )

12 32)
12 . 09)

Marital Status
change
no change

2348

. 65

11 . 78)

1999

. 67

12 . 30 )

16793

. 52

11 60)

13865.

. 57

12 .1 2 )

2454

. 62

. 50

(2 . 75)

. 53

I 1 . 59)
11 . 63)

1984

16687

13880

. 59

12 . 04 )

ll . 64)
11 . 62)

2546

13318

. 56
. 58

12 . 10 )
12 .15 )

Numbe r of Children

change
no change

Migrat ion
migrants
nonmigrants

3356

. 57

15785

. 54

IN)

19141

15864

Another difference between males and females is found in
number of childre n .

Among males, those experiencing change in

number of ch ildren show higher mean values of change in BMI
than their counte rparts .

Yet, among females,

those who did

not change in number of children show higher me an value s of
change in their BMI .

Migrants for ma les show slightly higher

me an values of change in their BMI than non-migrants but not
for females.
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Similar results between males and females have been
observed in other categories.

Males and females who left

school show higher means of change in their BMI than those who
are enrolled in school .

When experiencing change in marital

status, males and females show considerably higher mean values
of change in their BMI as compared to their counterparts.

The

degree of change in their BMI is more pronounced for males
than females

(.13 Kg/m 2 vs .. 10 Kg/m 2 )

.

Means and standard deviations of change in BMI by social
characteristics at the beginning of each interval are reported
in Table 6.

For males, as age goes higher, the means of

change in their BMI are reduced .

Compared to age cohort, 31

or older, all earlier age cohorts show higher means of change
in their BMI for males.

For females,

as age increases, mean

of change in their BMI peaked at the age group (26-30) and
reduced at the oldest age group by . 12 kg/m 2 .
Regarding education, compared to those with less
than a high school degree among males, lower mean values of
change in the BMI are shown as educational attainment
increases.

For males, the difference of change in their BMI

is . 07 kg/m 2 between less than high school completion and high
school completion, and is .12 Kg/m 2 between less than high
school completion and college completion or higher.
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TABLE 6. CHANGE IN BODY MASS INDEX BY SOCIAL CHARACTERISTICS
AT THE BEGINNING OF EACH INTERVAL PERIOD IN PERSONPERIODS DATA
Social Characteristics
Educat ion
less than high school
high school graduate

college graduate or higher
Income
lowest 25 th percentile
2nd 25th pe rcentile
3rd 25th percentile
highest 25 th percentile

(N) Mean (SO)

(N) Mean (SO)

3685 .62 ( 1.85)
7770 .55 (1.67)
7686 .50( 1.44)

2338 .55 (2.41)
6 125 .62 (2.22)
7401 .56 ( 1.99)

3773
4635
5158
5575

3948
3659
3926
4331

.57 (1. 86)
.58 ( 1.64)
.52 (1.54)
.5 1 ( 1.52)

.7 1 (2 .41)
.65 (2 .19)
.49 (2.03)
.49 (1.93)

Employment

unemployed

out of the labor force
employed

Marital Status
separated/wi do wed/di vorced
married
never married

Number of Children
0
2 or more
Age
16·20
21·25
26-30
3 1 or older

1509 .58 (1.78)
1871 .56(189)
15 76 1 .53 ( 1. 57)

12 17 .69 (2 .34)
3686 .39 (2.30)
10961 .63 (2 .06)

1678 .63 (1. 69)
7943 .48 (1.51)
9520 .58 (1.70)

224 1 .73 (2. 10)
7 171 .49 (2. 11)
6452 .63 (2.20)

11044 .54 ( 1.61 )
3566 .54 ( 1.63)
4531 .54 (1.65)

7198 .57 (2 .09)
33 11 .57 (2.24)
5355 .60(2 . 16)

2796
5588
4983
5774

.62 (1.82)
.55 (1.57)
.53 ( 1.56)
.50 (I 62)

2169 .46(2.14)
4777 55 (2. 10)
4297 69 (2 .24)
4621 .57 (2 . 10)

8588
29 13
576
4206
2149
709

.52( 1.53)
.5 1( 1.64)
.5 6(1 .62)
.57( 1.74)
.59( 1.73)
.55(1.60)

8540
1246
3393
348
517
1820

Job Aspiration

professional/techn ical
managers/officials
sales/clerical workers
craftsmen/foremen

fann related workers
service/private household

.58 (2. 12)
50 (2 . 1OJ
.62 (2. 13)
.59( 1.94)
.69 (2.41 )
.54 (2.29)

Race
Hi spanic
black

white
Religious Background

no religion
Baptist
Catholic
others

2970 .63( I. 76)
4456 .64( 1.78)
11 7 15 .48(1.52)

2576 .63 (2 .26)
4392 .82 (2 .33)
8896 .45 (2.00)

758
4990
6586
6807

.50(1.76)
.60(1.75)
.53(1.58)
.52( 1.55)

554
4485
5467
5358

.65 (2 .37)
.73 (2.25)
.5 1 (2.08)
.5 2 (2 .09)

4289
6038
5324
3490

.55( 1.60)
.5 1( 1.56)
.52(1.61)
.60(1.76)

3323
51 18
4663
2760

.57 (2. 16)
.54 (2 .03)
.60 (2 .20)
.63 (2.24)

SMSA

not in SMSA
SMSA, not central city
SMSA, central city not known
SMSA, in cen(ral city
Urban and Rural
urban
rural

15070 .53 ( 1.63)
4071 .56(1.5M)
I 41

12662 59 (2. 14)
3202 .55 (2 . 1M)
15
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Yet,

for females, compared to less than high school

completion, the higher mean of change in their BMI for other
higher educational attainment is shown.

The difference of

change in BMI is . 07 kg/m 2 between less than high school
completion and high school completion and is .01 Kg/m' between
less than high school completion and college completion or
higher.

For both males and females,

those who are unemployed

show the highest mean value of change in their BMI, compared
to their counterparts.

The lowest mean values of change in

the BMI shows for those who are out of the labor force for
both males and females.

The difference of change in the BMI

between being unemployed and being out of the labor force is
more significant for females than males.

Yet, the difference

of change in the BMI between the two is .30 Kg/m 2 among
females, compared to .02 Kg/m 2 among males .
For both males and females,

those with the lowest and

2nd

2s 'h income show relatively higher means of change in their BMI

compared to their counterparts.

Yet, the difference in change

of the BMI between the lowest and the highest income for
females is about four times higher than for males ( . 22 Kg/m'
vs.

. 02 Kg/m 2 )

•

For males, there is no difference shown across the
covariates of number of children, whereas those with two
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children or more show the highest mean values of change in
their BMI for females.
Turning to marital status, being married shows the lowest
mean value of change in their BMI for both males and females
(.48 Kg/m' vs . . 49 Kg/m 2 ) .

The highest mean of change in BMI

is with those who are separated/widowed/divorced for both
males and females

( . 63 Kg/m' vs .

. 73 Kg/m 2 )

Yet, the

difference of mean value of change in BMI between being
married and the other two categories is more pronounced for
female than for males .
For males, those with professional and managerial job
aspirations s how a relatively lower mean of change in their
BMI compared to those with other job aspirations.

For

females, only managerial job aspirations show the lowest mean
of change in the BMI.

For both males and females,

those with

farm related job aspirations show the highest mean of change
in the BMI compared to those with other job aspirations.
Hispanics and blacks show considerably higher mean values
of change in their BMI, compared to whites for both males and
females.

Yet, the difference of mean value of change in BMI

between whites and blacks is far more pronounced for females
than for males.

The difference of change in BMI between the

two is .16 Kg/m2 for males, compared to .37 Kg/m' for females.
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Regarding religious background, for ma les , the lowest
mean value of change in BMI was found in "no religion."
females,

the lowest one is found in "Catholic."

For

For both

males and females, the highest mean value of change in the BMI
is found in the Baptist group.
Those living in an SMSA,

in a central city, show the

highest mean value of change in their BMI for both males and
females, whereas those liv ing in an SMSA, not central city,
show the lowest mean value of change in their BMI.

Those who

are living in rural areas show slightly higher mean values of
change in the ir BMI than in urban areas for males but not for
females.
To examine weight status change over time, Table 7 shows
the rate of the event of moving from being normal to being
overweight by change of social characteristics.

For males,

those enrolled in school show a lower percentage than those
who left school .

The difference in the percentage between the

two is 5 . 2 percent, which could be a significant difference.
In addition, those with a change in marital status show a
higher percentage in change of weight status from being normal
to being overweight, compared to those wi th no change in
marital status (21.3 percent vs . 15.8 percent).
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TABLE 7 . RATES OF EVENT FROM BEING NORMAL TO OVERWEIGHT BY
CHANGE OF SOCIAL CHARACTERISTICS IN PERSON-PERIODS
DATA
Male

Female
At risk
for event

At risk

Social Characteristics

Event

Educati on
enrol led in schoo l
not enroll ed in school

27811 2 3%)

2259

201

19 2%)

217 3

157 01 17 5% )

8957

1288

113 .4%)

9625

114 4 (16 .4% )

6957

511

(12 . 2%)

41 81

7041 16.5% )

4 259

978

112 . 8%)

76 17

for event

Even t

Income
change
no change

Employment
change
no change

349115 0%)

2326

1499116 9% )

8890

292121 2% )
1556115. 8% )

351 I l l . 9%)

2949

1138

112 9%)

8849

1376

194

112 .3%)

158 1

9840

1295

112 . 7%)

10217

Mar ital Stat u s
chang e

no change
Number of Chi l dren

2581 1 7 7%)

1459

215

114 . 8%)

1448

15901 16 . 3%}

9757

12 74

112 3%)

10350

351117. 0%)
1497116 . 4% )

9155

2 31

I l l 6% I

1995

nonmigrant s

2061

1258

112 . 8%)

9803

IN)

1848116 . 5%)

11216

1489

112 . 6% I

11798

change
no change

Migrat ion
migrants

For females, on l y a rel ati vely significant difference is
observed between those with enrolled in school and thos e who
left school

(9.2% vs.13.4%).

Unlike males, there is no

sign ificant difference between "change• and "no change• of
marital status.

Also, a 2.5 percen tage difference i s shown

between "change• in number of children and "no change• in
number of children (14.8% vs. 12.3 %)

Those with c hange in
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income, employment, and migration show little difference from
those with "no change• for both males and females.
The rates of moving from being normal to being overweight
by social character istics at the beginning of each interval
are reported in Table 8.

For both males and females, as age

increases, the percentage goes higher.

High school graduates

show the highest percentage for both males and females .
males,

Fo r

the lowest percentage is observed in those with less

than a high school degree .

But, for females,

college

graduates or higher show the lowest percentage.

Regarding

employment, the lowest percentage is observed in those out of
the labor force .

The highest percentage for males is seen in

those employed, but the highest percentage for females is
among unemployed.

For males, no significant difference across

income groups is observed.

For females,

25th income show the highest percentage,

those with the lowest
and those with the

highest 25 th income show the lowest percentage for females.
The percentage difference between the two is 5.1 percent .
Turning to number of children, t he highest percentage is
observed in those with 2 children or more, and the lowest
percentage is in those with no children for both males and
females.

The percentage difference between the two is about

five percent for both males and females.
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TABLE 8. RATES OF EVENT FROM BEING NORMAL TO OVERWEIGHT
BY SOCIAL CHARACTERISTICS AT THE BEGINNING OF
EACH INTERVAL PERIOD IN PERSON-PERIODS DATA
Femae

Social Characteristics
Education
less than high school
high school graduate

college graduates or higher
Income
lowest 25th percentile
2nd 25lh percentile
3rd 25th percentile
highest 25th percentile
Employment
unemployed

out of the labor force
emp loyed

Marital Status
separated/wi dowed/divorced
married
never married

Event

At risk
for event

Event

for event

37 1 (14.8%)
783(17 .9%)
694 (16 .0%)

2512
4377
4327

209(12 . 1%)
625 ( 14.2%)
655( 115%)

4397
5674

386 (16.0%)
457 ( 16.8%)
471 (16.1%)
534 (16.9%)

2412
2727
2923
3154

432 ( 15 .8%)
353(13.4%)
335(11.2%)
369 (10 .7%)

2731
2642
2987
3438

164 (15.9%)
193 (14 .7%)
149 1( 16.8%)

1033
1309
8874

142( 15.3%)
329 ( 12.3%)
1018( 12.4%)

928
2677
8 193

183 (21.1%)
683( 18.1%)
982 (14.9%)

866
3768
6582

255( 16. 1%)
658(12 .7%)
576(11.4%)

1585
5177
5036

1090(1 5.0%)
334 ( 17.8%)
424 (20.6%)

7280
1875
2061

598(10.2%)
352(14 .7%)
539(15.3%)

5869
2398
3531

299(13.3%)
577 ( 14.5%)
494 (18.0%)
498 (20.8%)

2244
3832
2740
2400

168 (8.9%)
417 (10.8%)
444 (14 .5%)
460(15.5%)

1888
3861
3072
2977

826 (16.0%)
289( 18.0%)
54 (17 .5%)
408 ( 16.4%)
193(16.3%)
78 ( 17.5%)

5172

1607
309
2495
1187
446

770(11 .8%)
I 12 (12.0%)
338(14 .2%)
33 ( 11 .8%)
57 ( 15.6%)
179(13 .5%)

6503
934
2387
279
365
1330

3 I 8 (20.9%)
470(182%)
1060( 14.9%)

1523
2587
7106

273 (15.0%)
524 (18. 1%)
692 (9.8%)

2898
7081

70 ( 15.4%)
506(17.4%)
646(17.5%)
626(15 .1%)

456
2904
3701
4155

56 (14 .3%)
457 ( 14.6%)
473(11.2%)
503 (12.4%)

392
3 121
4215
4070

415 ( 16.9%)
553(16.3%)
520( 15.9%)
360( 17.1%)

2454
3398
3263
2 101

285 ( 11.8%)
460 (I 1.8%)
462 (13.3%)
282 (14 .0%)

2421
3899
346 1
2017

1459(16.3%)
389 ( 17.2%)
1848( 16.5%)

8955
2261
I 1216

1222(1 2.9%)
267 (I 1.4%)
1489 (12.6%)

9451
2347
I 1798

At risk

1727

Number of Children

0
I

2 or more
Age

16-20
21-25
26-30
3 1 or older

Job Aspiration
professional/technical
rnanagcrs/ollicial s
sa les/clerical workers

craftsmen/foremen
famlrclatcdworkers
service/private household

Race
Hispanic
black

white
Religious Backgrou nd
no religion

Baptist
Catholic
others

181 9

SMSA
not in SMSA
SMSA, not central city
SMSA, central city not known
SMSA, in central city
Urban and Rural
urban
rural
(N)
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Those never married show the lowest percentage for both
males and females.

The highest percentage includes those

separated/widowed/divorced for both males and females.

The

percentage difference between the two is more pronounced for
males than for females

(7.1 percent vs.4 . 7 percent)

Hispanics show the highest percentage for males, but
blacks show the highest percentage for females.

The lowest

percentage is observed with whites for males and females .
With regard to job aspiration, for an SMSA and an urban/rural
location, no significant differences across the covariates are
found.
The rates of event from being overweight to being obese
by change of social characteristics in person-periods data are
reported in Table 9.
females,

With regard to similarity for males and

those enrolled in school show lower percentages than

those who left school.

Those experiencing change of income

and number of children also show slightly higher percentages
than those with 'no change'

in income and number of children.

Non-migrants show slightly higher percentages than migrants
for males and females.

For males, those with changes of

marital status and employment show slightly higher percentages
than their counterparts, but f emale status does not make any
difference .
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TABLE 9. RATES OF EVENT FROM BEING OVERWEIGHT TO OBESE BY
CHANGE OF SOCIAL CHARACTERISTICS IN PERSON-PERIODS
DATA
Male

Female
At risk

Social Characteristics

Event

Education
enrolled in school
not enrolled in school

64

I 8 . 3%1

876

112 . 2% I

for event

773

Event

At r isk
for event

59

I 15 . 9%1

372

7152 713

I 19 3% I

369 4

Income
change

356 113 . o% I

2745 256

I 19 6%1

1306

no change

584

5180 516

I 1 8 7%)

2760

142 11 3 .1% )

1085 1 77

I 19 . 0%)

934

798

I ll . 7%)

6840 595 119 0% )

3132

Marital Status
change

133

113 . 7%)

no chang e

807

Ill 6%1

I ll 3%1

Empl oyme nt

change
no change

78 118 . 7%)

418

6953 694 119 0%)

972

364 8

Numbe r of Children
chang e

123

112 . 4% )

995 105 I 1 9 6%1

536

no change

817 Ill 8%1

6930 66 7 ( 18 . 9%)

3530

Migration
migrants
nonmigrants

145

Il l .2% )

1295

90

I 1 6 . 3%)

551

795

112 0%)

6630 682

I 19 4%)

3515

IN)

940

Ill 9%1

7925 772

119 0%)

4066

In Table 10, the rates of events from being overweight to
being obese by social characteristics at the beginning of each
interval peri od are presen ted .

Those wi t h t h e earliest age

cohort show t he l owest pe r centage, and tho se with the age
cohort 26 - 30 s how th e highest percentag e f o r both males and
females.

For both males and f emales,

tho s e with less than

high school and the lowest 2S 'h i n come show slightly higher
percentages than those with co l lege deg re e or higher and
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TABLE 10 . RATES OF EVENT FROM BEING OVERWEIGT TO OBES E BY
SOCIAL CHARACTERISTICS AT THE BEGINNING OF EACH
I NTERVAL PERIOD IN PERSON-PER IODS DATA
At risk - - - - - - " = = -

Social Characteristics
Education
less than high school
high schoo l graduate
college graduate or higher

Income
lowest 25 th percent ile
2nd 25 th percentile
3rd 25 ht percentile
highest 25 th percentile

Event

At risk
for event

fo r event

Event

158( 13.5%)
440( 13. 0%)
342 ( 10.2%)

1173
3393
3359

130(21.3%)
317( 18.3%)
325 ( 18.8%)

6 11
1728

193 ( 14.2%)
258( 13.5%)
248 ( 11.1 %)
241 ( 10.0%)

1361
1908
2235
2421

249(20.5%)
195(19.2%)
176(18.7%)
152( 17.0%)

1217
10 17
939
893

59 ( 12.4%)
62 ( 11.0%)
8 19( 11.9%)

476
562
6887

55 ( 19.0%)
173 ( 17.1%)
544 ( 19.7%)

289
1009
2768

113 (13 .9%)
466 ( 11 .2%)
36 1 ( 12.3%)

812
4175
2938

117(17.8%)
362 ( 18.2%)
293 (20 7%)

656
1994
1416

416 ( 11 1%)
192 ( 11.4%)
332( 13.4%)

3764
1691
2470

256( 19.3%)
176 (19.3%)
340 ( 18.6%)

1329
913
1824

56 ( 10. 1%)
20 1 ( 11.4%)
275{ 12.3%)
408 (12 . 1%)

552
1756
2243
3374

47 ( 16.7%)
16 1 (17.6%)
260 (21.2%)
304 ( 18.5%)

28 1
9 16
1225
1644

389( 11.4%)
138( 10.5%)
33 ( 12.4%)
208 (12.2%)
14 1 ( 14.7%)
) I ( 11.8%)

34 16
1306
267
1711
962
263

396 (19.4%)
45 (14 4%)
192(19. 1%)
15 (2 1.7%)
34 (22.4%)
90 ( 18.4%)

2037
3 12
1006
69
152
490

190 ( 13. 1%)
267 ( 14.3%)
483 ( 10.5%)

144 7
1869
4609

141 (18 .6%)
319(21.4%)
312( 17.2%)

757
1494
1815

32 ( 10.6%)
284 ( 13.6%)
3 15 (10.9%)
309( 11.7%)

302
2086
2885
2652

33 (20.4%)
290(21.3%)
229 ( 18.3%)
220(17. 1%)

162
1364
1252
1288

205 ( 11.2%)
309( 11.7%)
240( 11.6%)
186(13.4%)

1835
2640
2061
1389

174 ( 19.3%)
233 ( 19. 1%)
223 ( 18.6%)
142 ( 19. 1%)

902
1219
1202
743

708 ( 11 .6%)
232( 12.8%)
940 (11.9%)

61 15
1810
7925

590( 18.4%)
182 (21.3%)
772 (19.0%)

3211
855
4066

1727

Employment

unemployed
ou t of the labor force
employed
Mari tal Status

separated/widowed/divorced
married
never married

Number of chi ldren
0
I
2 or more
Age
16-20
21-25
26·30
3 1 or older
Job Asp•ration

professionaUtechnical
managers/officials
sales/clerica l workers
craftsmen/foremen
farm related workers
service/private household

Race
Hispanic

black

white
Religious Background
no religion

Baptist
Catholi c
others

SMSA
not in SMSA
SMSA, not central city
SMSA, cen tral city not known
SMSA, in central ci ty
Urban and Ru ral
urban
rural
(N)
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the highest 25 th income.

Those with farm-related job

aspirations show the highest percentage for both males and
females .

Blacks show about 4 percent higher than whites f or

both males and females.
For males, those married show the lowest percentage, but,
for female , those separated/widowed/divorced show the lowest
percentage.

For females, the percentage difference is 3.3

percent compared to "others" as a religious background and
those with ' no religion.''
1

Those living in rural areas show

slightly higher percentages than those living in urban areas
for both males and females .

MULTIVARIATE ANALYSIS

The interpretation of coefficients is the same as we do
in multivariate regular regression analysis, but the
coefficients reflect the impact of both within social
characteristics at individual levels and between social
characteristics across area levels since this study employs
multilevel study (Singer and Willet 2003)

Similar to

descriptive analysis, the multivariate analysis is also
separately conducted by change of social characteristics as
well as social characteristics at the beginning of each
i n te r va l pe r iod.
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In Table 11, coefficients in change of the BMI by change
of social characteristics at the county level are reported
using hierarchica l linear modeling (HLM).

In this model,

educational enrollment, change in income, employment, marital
status, number of children, and migration are included for
studying the impact of dynamic change of social
characteristics on the change in BMI.

Age and the two

location variables such as urban/rural and SMSA are examined
at the beginning of each interval period.
variables are, in fact,

But the two

changing in the multilevel analysis at

county level.
For males, those who experience change in marital status
show an increase of . 0796 unit of Kg/m 2 (p<.10)

compared to

those who experience no change in marital status, controlling
for other social characteristics.

Those enrolled at school

show a decrease of . 1504 unit of Kg/m 2 (p<. 01)

compared to

those who left school, controlling for other social
characteristics.

Surprisingly, those who migrated show an

increase of . 124 9 unit of Kg/m 2 (p<. 01) compared to nonmigrants, controlling for other social characteristics.
For females,

those who experience a change in the number

of children show a decrease of .1750 unit of Kg/m 2 (p< . 05)
compared to those with no change, controlling for other social
characteristics.
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TABLE 11. COEFFICIENTS FROM HIERARCHICAL LINEAR MODELING AT
COUNTY LEVEL: CHANGE IN BODY MASS INDEX BY CHANGE
OF SOCIAL CHARACTERISTICS IN PERSON-PERIODS DATA
Social Characteristics

Mae
Coefficient

(SE)

CoeiTicien t

(SE)

-0.1504 ...
(')

0.0503

-0.0459
(')

0.06 19

0.0093
(')

0.0347

-0.0352
(')

0 0456

-0.0418

0.0492

-0.0359
(')

0.053 1

0.0467

0. 11 04
(')

0.0686

0.0397

-0.1750'
(')

0.0746

Educati on

enrolled in school
not enrolled in school
Income

change
no change
Employment

change
no change
Marital Status
change
no change
Number of Children
change
no change

(' )

0.0796'
(')

0.0426
(' )

Migrmion
nonmigrant
migrant

(')
0. 1249*••

0.0457

(')
0.0636

0.0697

Age

16·20
2 1·25
26-30
31 or older
Job Asp iration
professional/technical
managcrs/oflicials
sales/clerical workers

craftsmen/foremen
fann related workers
service/private house hold

Race
Hispani c
black

white
Religious Background
no religion

Baptist
Catholic
others
SMSA
not in SMSA
SMSA, not central city
SMSA, central city not known
SMSA, in central city
Urban and Rural
urban
rural

( )
Note : ~-p<. J O ,

••-p<.05, ... _p<O.OJ , ••••-p<.OOO

( r ) - Reference group

0.0522
-0.0119
0.0000
(')
(' )
-0.0 11 9
0. 1259
-0.0658
0.0110
-0.0009

0.0570
0.0393
0.0347

0.0748
0. 1263

0.0634
0.0798
0. 1193

-0.JJ52•tH
-0.0784
-0.0890•
(' )
(')
-0. 1348
-0.0726
0.0592
0.33 92'
-0.3005 "

0.0804

0.0543
0.0520

0. 1423
0.0883
0.2349
0. 1995
0.1262

0.1671
0.1401
(' )

0. 1310
0. 1042

0.2040
0.4465···
(')

0. 1330
0. 13 56

-0.0387
0.0035
-0. 1082

0. 1377
0.0794
0.0703

0.4805'
-0.0285
0.0682
(')

0.2726

0.1123
0 0525

0.1592
0.0840

0.056 1

-0. 1492
0.0835
(' )
-0.0143

O.OH65

(')
0.0407

(' )

0.0625
0.0505
(')
0.0568
(')
-0.0912
II 6

0.1032
0.0932

0.1423

0. 1290
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Those with age cohorts,
of . 3152 kg/m

2

16-20 and 26-30 , show a decrease

(p<.OOO) and .0784 unit of Kg/m 2 (p<.10),

respectively, compared to those of the oldest cohort,
controlling for other social characteristics.

Interestingly,

those with farm-related jobs show an increase of .3392 unit of
Kg/m' (p< . 10) compared to those with professional/technical
jobs, controlling for other social characteristics, but those
with service/private household jobs show a decrease of .3005
unit of Kg/m 2 (p<.05).

Blacks show significant increased

weight gain compared to whites, controlling for other social
characteristics (.4465 kg/m 2 ; p<.01) .

Finally,

those with no

religion show an increase of .4805 unit of kg/m' compared to
those with other religious affiliations, controlling for other
social characteristics (p<.10).
Coefficients in change of the BMI by social
characteristics at the beginning of each interval period at
the county level are reported in Table 12.

For males, those

with separated/widowed/divorced in marital status show an
increase of .2492 unit of Kg/m 2 (p<.OOO), compared to those
married, controlling for other social characteristics.
those never married show an increase of .0936 unit kg/m 2
(p<.05)

compared to those married.

Also,
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TABLE 12 . COEFFICIENTS FROM HIERARCHICAL LINEAR MODELI NG AT
COUNTY LEVEL: CHANGE IN BODY MASS INDEX BY SOCIAL
CHARACTERISTICS AT THE BEGINNING OF EACH INTERVAL
PERIOD IN PERSON-PERIODS DATA
Soc ial Characteristics
Education
less than h.igh schoo l
high school grad uate

college graduate or higher

CoefiJclent

(SE)

(r)
0.06 16
0.0683

0.0597
0.0714

(r)
0.0399
0.0760
0.0668

0.0565
0.053 1
0.0603

em e
Coell tctent (SE)
(r)

0. 1813..
0. 1068

0.0869
0.0962

(r )
-0.0023
-0. 1185*
-0.0451

0.0668
O.o704
0.0772

Income

lowest 25th percent ile
2nd 25 th percenti le
3rd 25th pcrcemile
highest 25 th percentile
Employment
unemployed
out of the labor force
employed
Marital Status
separated/widowed/divorced
married
never married
N umber of children
0

2 or more
Migrat ion
nonmtgran t
migrant

-0.0335
-0.0053
(r)

0.0610
0.0676

-0.0789
-0.30 14* • • •
(r)

0.0826
0.06 19

0.2492* *U
(r)

0.0664

0.0936• •

0.0470

(r)
0. 1409..

0.0773

(r )
0.0448
0.0903•

0.0464
0.0488

(r)
-0. 1310*
-0.0 108

0.0698
0.0769

(r)
0. 1229 ...

0.0457

(r)
0.0688

0.2251 ***

0.0774

0.0689

Age
i6-20

21-25
26-30
31 or older
Job Aspiration

professional/technical
managers/offic1als
sales/clerical workers
craftsmen/foremen
farm related workers
service/private household

0.0280
0.0 103
0.0225
(r)
(r)
-00030
0.1324
-0.0403
0.0468
0.02 17

0.068i
0.0452
0.0360

0.0749
0. 1280
0.0630
0.0785
0. 11 84

-Q.JIJ6Ht
0.0805
0.0986'
(r)
(r)
-0 . 1442
-0 .0483
0.0959
0 3624•
-0.2690 ....

0.1003
0.0622
0.0535

0.1414

0.0905
0 2435
0.2050
0.1276

Race

Hispanic
black
white
Reli gious Backgrou nd
no religion
Baptist
Catholic
others
SMSA
not in SMSA
SMSA, not central city
SMSA, cen tral city not known
SMSA, in central city
Urban and Rural
urban
rural
Note: •-p<. IO, ---p<.05 , ••• -p<O.O I, •• •• -p<.OOO
( r )- Reference group

0.1604
0. 1283
(r)

0.136 1
0. 1073

0.2022
0.3975••
(r)

0. 1372
0.1380

-0.0344
-0.0033
-0. 1047
(r)

0. 1361
0.0797
0.0706

0.4608 '
-0.0363
0.0567
(r)

0.2785
0. 102 1
0.0921

0.0815
0.0487
(r)
0.0569

0. 11 23
0.0522

-0. 1195
0. 1023
(r)
-0.0 182

0. 1582
0.0840

0.0566

(r)

(r)
- 0.0 ~ ~4

0.0974

0.0~6~

O.OIU~

0.0769

83

For males, migrants also show an increase of .1229 unit
of kg/m 2 compared to non-migrants.
age, migration,

job aspiration,

For females,

results for

and race are also similar.

Those out of the labor force show a decrease of .3014 unit of
Kg/m 2 (p< . OOO) compared to those employed, controlling for
other social characteristics.

Furthermore,

those never

married show an increase of .1409 unit of Kg/m 2 (p<.05)
compared to those with being married, controlling for other
social characteristics.
Coeffic i ents in change of BMI by change of social
character i stics at the state level are reported in Table 13.
For mal e s, results for change in marital status, educationa l
enrollment, a n d migr a t i on at the state level are similar to
those in Table 11 at the county level in terms of
statist i cally signifi c ant relati o nship and direction.

Yet,

the magnitudes of change in educational enrollment and marital
status slightly increased at the state level, whereas the
magnitude of change of migrants slightly decreased at the
state level compared to the magnitudes of change at the county
level.

Another difference between state and county levels

lS

that a statistically significant relationship for males at the
state level emerged .

Those with changes in income show an

increase of .0515 unit of Kg/m 2 compared to the reference
group, controlling for other social characteristics (p< . lO).
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TABLE 13. COEFF ICIENTS FROM HIERARCHICAL LINEAR MODELI NG AT
STATE LEVEL: CHANGE IN BODY MASS INDEX BY CAHNGE
OF SOCIAL CHARACTERISTICS IN PERSON-PERIODS DATA
Social Characteristics

Coe fficient

Educat ion
enrolled in school

(SE)

(SE)

0.04 19

-0 .0078
(r)

0 .0516

0.0307

-0.0305
(r)

0.0397

-0.0469

0.0434

not enrolled in school
Income

change
no change

0.05 15*
(r)

Emp loyment
change
no change

-0.0255
(r)

0.041 6

0.08 10 ..
(r)

0.0426

0. 1062'
(r)

0.06 16

0.0561
(r)

0.0364

-0. 1230 '
(r)

0.0663

(r)

Marital Status
change
no change

Number of Children
change
no change

Migration
nonm 1gran!
m1 grant

(r)
0.089 1"

0.0388

(r)
0.0692

0.053 1

Age
16-20
21-25
26-30
3 1 or older
Job Aspiration

professiona l/technical
managers/officials
sales/clerical workers
craftsmen/foremen
fann related workers
service/private household

0.1032 "
0.041 2
0.0129
(r)

0.048 1
0.0323
0.0294

(r)
0.002 1
0.0760
0.0 162
0.054 5
0.0770

0.05 12
0.0897
0.0436
0.0535
0.0845

0.2287 ...
0.19 17•••

0.0714
0.0677

-0. 1895 *..
-0.0279
0. 14 34 ' ..
(r)
(r)
-0.0960
-0.8474
0.0207
0. 1436

-0.207 1..

0.0699
0.0469
0.0480

0.09 17
0.0551
0. 1483
0. 11 09
0.0797

Race
Hispanic

black

white
Re ligious Bac kgrou nd
no rcl ig10n

Baptist

Catholic
others
SMSA
not in SMSA
SMSA, not central city

SMSA, central city not known
SMSA, in central city
Urban and Rural
urban
rural

Note:•-p<. IO, ••-p<. 05, •••-p<O.O J, •u•-p<. OOO
( ) -Reference group

(r)

-0. 1442
0.0 169
-0.0568
(r)

0. 107
0.0491
0.0433

0.0405
0.0160
(r)
0.025 5

0.0583
0.0400

(r)
0.008 1

0.22 17*'
0.4858'* *'
(r)

0.2241 *'

0.023 1
-0.0469
( <)

0.0438

-0.0432
0.0666
(r)
-0.0163

0.049 1

(r)
-0.051 I

0.0948
0.0779

0.11 75
0.0678
0.0626

0.084 1
0.0585
0.0690

0.0734
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Those with the age group (16-20)

increase .1032 unit of

kg/m 2 compared to the oldest age group, controlling for other
social characteristics (p<.05).

In addition, Hispanics and

blacks increase .2287 and .1917 unit of Kg/m 2 ,

respectively

(p<.01) compared to the reference group, controlling for other
social characteristics.
For females, unlike the results at the county level shown
in Table 11, a statistically significant relationship emerged
when marital status changed at the state level.

Those with a

change in marital status show an increase of .1062 unit of
kg/m2 compared to their reference group, controlling for other
social characteristics.

A statistically significant

relationship on farm related jobs at the county level
disappeared at the state level.

Although a statistically

significant relationship on age and race remains at the state
level, the magnitudes of the two increased compared to the
magnitude of change shown at the county level.
Coefficients in change of BMI by social characteristics
at the beginning of each interval period at the state level
are reported in Table 14.

For males, when the results in

Table 14 are compared to those Table 12, change of BMI by
social characteristics at the beginning of each interval at
the county level, the results for being separated/widowed/
divorced and never married, and migrants are the same at the
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TABLE 14. COEFFICIENTS FROM HIERARCHICAL LINEAR MODELING AT
STATE LEVEL: CHANGE IN BODY MASS INDEX BY SOCIAL
CHARACTERISTICS AT THE BEGINNING OF EACH INTERVAL
PERIOD IN PERSON-PERIODS DATA
Social Characteristics

Coelflcient

(SE)

Coefficient

(SE)

Edu cation
less th an high school

(')

high school graduate

·0.0200
-0 .05 7 1

0.0462
0.0553

0.0959
0.0049

0.0629
0.0730

(')
0.0706
0.044 1
0.0652

0.0459
0.0462
0.0487

(')
-0.0283
-0.1329**
-0.0975

0.0612
0.0628
0.0642

-0.0507
·0.3 14S••n

0.0728
0.0523

college graduate or higher
Income
lowest 25 th percentile

2nd 25th percentile
3rd 25th percentile
highest 25th percen tile

(' )

Employment
unemployed

out of the labor force
employed
Marital Status
separated/widowed/divorced
married
never married

-0.0236
-0.0235
(' )

0.0554
0.0559

0.2393 ....
(')

0.0563

0. 1024 ..

0.0363

0. 1272 ..
(')
0.0966•

0.05 77

0.0866 ..

0.0376
0.0395

(' )
-0.0975
-0.0864

0.0642
0.0587

(')
0.0937**

0.0387

(')
0.0718

0.0523

0.0555
0.0359
0.030 1

-0.2 142*'"•
-0.0502
0.1422 ...

0.0813
0.0547
0.0503

0.0512
0.0885
0.0448
0.0538
0.0845

(')
-0.0183
-0.0495
0.0437
0. 1816
-0. 1912*•

(' )

0.0640

Number of chi ldren

0
I
2 or more
Migrati on
nonm tgram
migrant
Age
16-20
21-25
26-30
3 1 or older
Job Asp irat1on

professionalltechnicai
managers/officials
sales/c lerical workers
craftsmen/foremen

fam1 related workers
service/private household
Race
Hispanic
black

whi te
Relig ious Backgrou nd
no relig ion

Baptis t
Catholic
others

(')
0.04 19

0.0646
0 .0627'
0.0350
(')

(')
0 .0050
0.0810
0.006 1
0 .0469
0 .0778

(')

0.2216"
0.1797 ....
(')

0.07 11
0.0682

-0. 1553
0.0091
-0 .0555
(')

0. 1074
0.0498
0.0439

0.0369
0.0 136

0.0586
0.0399

0.2321••
0.4642*' ...
(' )

0.24 12**

0 0906
0.0577
0.1455
0. 1148
0.0822
0.0970
0.0798

0. 11 85

0.0 117
-0.056 1
(' )

0.0681
0.0629

-0.0259
0.0836

0.0852
0.0587

SMSA

not in SMSA
SMSA, not central city
SMSA, central city not known
SMSA, in cen tral city
Urban and Rural
urban
rural
Note: •-p<. IO, • •·p<.OS, •**·p<O.O I, .uu.p<.OOO
( ) · Reference group

(r)

(')
0.0252

0.0439

-0.0 139

0.0494

-0 0497

(')
0.0 107

0.0696

(')
0.073 3
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state level in terms of statistically significant relationship
and direction.

Yet, the magnitudes of their coefficients are

slightly reduced at the state level except for being never
married .

A new statistically significant relationship emerged

in the age group (21-25) , Hispanics, and blacks at the state
level.
For females, a pattern similar to that of males occurs .
The magnitudes for those out of the labor force , with a third
inc ome, and being separated, widowed, or divorced reduced at
the state level when compared to the results at the county
level as shown in Table 12 .

Yet, the magnitudes of blacks and

service/private household job aspirations increase magnitudes
at the state level when compared to those at the county level.
Furthermore, a statistically significant relationship
emerg ed in Hispanics at the state level.

Hispanics increased

2

by a unit of .2321 kg/m compared to whites, controlling for
other social characteristics (p<.05)

Finally, a

statistically significant relationship with two children or
more at the county level disappeared at the state level.
In Table 15, coefficients of events from being normal to
being overweight by change of social characteristics at the
county level are reported using hierarchical nonlinear
modeling.

Signs of

(-) or

(+)

before coefficients can

indicate odds ratio lesser or greater than 1, respectively.
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TABLE 15. COEFFICIENTS FROM HIERARCHI CAL NONLI NEAR MODELING
AT COUNTY LEVEL : EVENTS FROM BE I NG NORMAL TO
OVERWEIGHT BY CHANGE OF SOC I AL CHARACTERISTICS IN
PERSON-PERI ODS DATA
emae

Social Characteristics

Coeffic ien t

(SE)

Coefficient

(SE)

-0.275 1..
(r )

0.1090

-0. 16 19
(r)

0. 11 50

0.0465
(r)

0.0659

-0.0002
(r)

0.0732

0.0 100
(r)

0.086

-0.0904
(r)

0.0876

0.3230• ..
(r)

0.0901

0.0200
(r)

0. 1024

0.0967
(r)

0.0888

0.4086 · ···

0.0991

Education

enroll ing at school
not enrolled in school

Income
change

no change
Employment
change

no change
Marital StaiUs
change
no change
Number of Chil dren
change
no change

(r)

Migration
nonmigrants

mtgrants

(r)
0.48 18' .....

0.08 11

-1 .23 04''*'
-0.9993 ....
-0.479s••••

0. 1328
0. 1052
0.0822

(r)
0.4095 * .. .

0.0933

Age

16-20
2 1-25
26-30
31 or ol der
Job Aspiration

professional/technical
managers/officia ls
sales/clerical workers
craftsmen/foremen

fam1 related workers
service/private household

(r)
(r)
-0. 11 94
-0041 2
-0.2360
-0. 1487
-0.2306

0.2 103
0.3915
0. 1586
0.225 1
0.3022

-1.5525 ....
-0.8992 ' '' '
-0.34 14 "' '''
(r)
(r)
-0.0002
0.2799
0.4554
0.6729
0.0654

0.1013
0.0991
0 0823

0.3066
0. 185 1
0.5659
0.4375
0.2199

Race

Hispan ic
black
white
Religious Background

no religion
Bapti st
Catholic
others

0.5848 '
0.0688
(:)

0.3254
0.26 19

0.7505 ..
0.7819 ..
(r)

0.2926
0.321 2

0.13 19
0.0704
-0. 1222
(r)

0.2806
0. 1802
0.2 157

0.3185
-0.2272
-0. 1880
(r)

0.4671
0.2245
0. 1984

-0.3664
-0. 1383
(r)

0.3209
0. 1277

03050
0_14 11

0.1070

0. 1336

-0.2573
0. 1791
(r)
0.0 16 1

(r)
·0.11 55

0.2 108

(r)
-0.053Y

SMSA

not in SMSA
SMSA, not central ci ty
SMSA, central city not known
SMSA, in ce ntral city
Urban and Rural
urban
rural

Note:•·p<. IO, u .p<.05, •• •·p<O.Ol , ..... p<.OOO
( ) ·Reference group

0 1698

0.21 00
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For males, those enrolled in school are less likely to
experience the event than their counterparts

(p<.OS).

Those

with a change in marital status are more likely to experience
the event compared to their counterparts (p<.Ol).

Only

Hispanic males are more likely to experience the event than
whites (p< . lO).

Unlike males, female Hispanics and blacks

increases the likelihood of being overweight compared to
whites, controlling for other social characteristics (p< . OOO).
Those with a change in the number of children are more likely
to experience the event than those with no change in the
number of children, controlling for other social
characteristics (P<.OOO).

For both males and females,

migrants are also more likely to experience the event than
non-migrants, controlling for other social characteristics
(p< . OOO) .

All earlier age cohort groups are less likely to

experience the event compared to the oldest age group at
statistically significant levels, controlling for other social
characteristics (p<.OOO).
Changes in coefficients from being normal to being
overweight by social characteristics at the beginning of each
interval period at the county level are reported in Table 16
using hierarchical nonlinear modeling.

For males, the

earliest age cohort decreases the likelihood of being
overweight compared to whites, controlling for social
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characteristics (p<.OOO)

Being a migrant and Hispanic

increases the likelihood of being overweight
are consistent with the results in Table 15 .

(p<.OOO).

These

Furthermore,

high school graduates are more likely to experience the event
than those with no high school degree, controlling for other
social characteristics (P< . Ol).

Those with the second 25th

(p< . lO) and the highest 25th income (p<.05)are more likely to
experience the event of weight change from being normal to
being overweight than those with the lowest 25th income,
controlling for other social characteristics.

Having two

children or more increases the likelihood of being overweight
(p< . lO).
Like males, all earlier female age cohorts decrease the
likelihood of being overweight compared to the oldest age
cohort, controlling for other social characteristics .

In

addition, Hispanics and migrants are more likely to experience
the event than non-migrants, controlling for other social
characteristics (p<OOO).

Being a high school graduate

increases the likelihood of changing into being overweight
compared to not having a high school degree.

For females,

those in the third 25th income and never married have a
decreased likelihood of being overweight compared to those in
the lowest 25th income and are married, controlling for other
social characteristics (p<.lO)

9l

TABLE 16. COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING
AT COUNTY LEVEL: EVENTS FROM BEING NORMAL TO
OVERWEIGHT BY SOCIAL CHARACTERISTICS AT THE
BEGINNING OF EACH INTERVAL PERIOD IN PERSONPERIODS DATA
Soctal Characterislics
ucatton
less than high schoo l
high school graduates
college graduates or higher

Coef-itctent

(SE)

(r)

0.3674 ....
0.2423

Coe ih ctcnt

($E)

(r)
0.1303
O.IM9M

0.5107•••
O. IJHM

0. 16MO
0. 1930

Income
lowest 25th percenttle
2nd 25 th percentile
Jrd 25th percentile
highesl 25th percentile
Employment
unemployed
out oflabor fOrce
employed

(r)
0. 16MI"

( r)
0.0996
0.1136
0. 11 53

-0. 1906
-0.2377"
-0. 1754

0. 1174
0.1199

o.m2

0 .1477

-0 .0673

O. IOM2

(r)
0.1374
022H5"

0.1 11 2
0.13M2

(r)
0.09M6
-0.0362

0 1367

·0. 1392

0.1574

-0.0293

0 . 1446

-0. 13 14

0. 1174

-0.2370•

0. 1432

· 1. 1028••••
·0.8695····
·0.418Y• •••

0. 1544
O. I1 7M
O.OK63

·1. 3~45'""'

O. IM7 5

-0.8343""

0. 115X
0.0852

0. 172 7
0.2282''
0.09M9
-0.0026

0.1202
0. 1263
0. 1373

(r)

N umber of Ch ildren

0
I
2 or more
Mar1tai Sta1Us
scparatcd/wtdowedld ivorced
marned
never marned

(r)

0. 1534

(r)

Migration

nonmtgrants
tmgrants
Age
16-20
2 1-25
26-30

3 1 or older
Job Asp trat!On
proll!ssJOnal/ lechntcal

managers/otlictals
sales/clencal workers
crattsmen/!Oremen

farm related workers
scrv•ce/pnvate household
Race
Hispamc
black
white

O.OM13

(r)
(r)
-0.09M6

-0.2 111

0.2105
0.3970
0.1695
0.22H9
O.JO I M

0.5598'

0.3347

-0.040Y
-O. IM39

-0.04 51

0.0910

-0.311M .. ••
(r)
(r)
-0.0 126
0.2630

0.4458
0.6450

0 .3009
O. IMM5
0.5495

0.4357

0.02M3

0 2234

O.?M42• ••

0.2919
0.3257

0.0403
(r)

0.2675

0.!010"*
(r )

0.1772
0.076M
-0 .14 12
(r)

0.2M36
O. I MI O
0.2173

0.2691
·0.2777

0.4699

-0.2448

0.1939

-0.3754
-0. 153 1
(r)
0.1326

0.3229
0.1299

Reltgious Background

no rehg10n
BapttSI

CatholiC

others
$M$A
not m SMSA
SMSA, not central Clty
SMSA, centra l ci ty not known
SMSA, m central cuy
Urban and Rural

urban
rural
Note: '-p<.IO, "-p<.05 , n•.p<O.OJ , ""·p<.OOO
( ) - Reference group

0.2267

(r)

0.1339

-0.2672
0 .1690
(r)
0.024M

0.3096
0 . 1417
0.1717

(r)
0.20K5

-0.0452

0.2155
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Finally, being black increases the likelihood of being
overweight from being a normal weight

(p<.05).

Coefficients of event from being normal to being
overweight by change of social characteristi cs at the state
level are reported in Table 17.

For males, compared to the

findings Table 15, the event from being normal to bei ng
overweight by the change of social charact eristics at the
county level, the results for enrolled at s chool, age cohorts
(16-20,21-25,and 26-30), change in marital status, and being
Hispanic are the same at the state level in terms of a
statistically significant relat ionshi ps and direction .

Yet, a

statistically significant relationship between migrants and
the event disappeared at the state level .
For females, magnitudes of coefficients for change in
number of children , migration , race, and age cohort r educed at
the state level, but still a statistically significant
relationship and same direction remains at the state level
when compare d to the results in Table 15.

Farm-related

workers have increased the likelihood of being overweight from
being normal, compared to those with professional and
technical jobs .

Catholics are less likely to be overweight

compared with othe r religions, controlling for other social
charact eristic s.
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TABLE 17. COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING
AT STATE LEVEL: EVENTS FROM BEING NORMAL TO
OVERWEIGHT BY CHANGE OF SOCIAL CHARACTERISTICS IN
PERSON-PERIODS DATA
ac

Social Characteristics

emae
Coeffic ient

Coefficient

(SE)

·0 . 2047·~

0.0944

-0 105 7
(')

0.1053

0.0183
(')

0.0586

· 0.0405
(' )

O.o705

0.0466
(')

0.0768

-0.0892
(')

0.0844

0.3278••••
(' )

0.0838

0.0032
(')

0.0994

0.05 19
(' )

0.0820

0.3703 * ....

0. 09 13

(SE)

Education

enrolled in school
not enrolled in school
Income

change
no change
Employment
change
no change
Marital Status
change
no change
Number of Children
change
no change

(' )

(' )

Migration
nonm1grants

(')

m1 grants

0.064 9

(' )
0.0703

0. 141 2*

0.0849

0.11 95
0.0892
0.0753

-1.2362 ......

0. 1427
0.0925
0.0731

Age
16-20
21-25
26-30
3 1 or higher
Job aspiration

-0.9257 ....
-0.7 578 " "
-0.3852*• ..

(' )

professional/technical

(' )

managers/o fficials

0 0 102
0.3618
-0.0329
0. 1632
0.0739

0. 1387
0.27 18
0. 1096
0. 1512
0.2240

0.42 55 *
0. 1538
(' )

0.2297
0. 1920

0.0456
0.0072
-0. 13 19
(')

0.2273
0. 1292
0. 1467

0.0028
-0 .0683

0.1559
0.0983

sales/clerical workers
craftsmen/foremen

famt related workers
service/private household
Race
Hi spanic
black
white
Religious Background

no religion

Bapti st
Catholic
others

-Q.7JQJ*Ht

-0.2418*M
(' )
(')
-0.2285
0.0396
0.2532
0.5 049*•
-0.2188
0.8368""

0.9543***"'
(')
0.1582
-0.0046

-0.338 7•-*

0.20 13
0. 1172
0.3042
0.2434
0. 1704
0. 1967
0. 1634

0.2494
0.1336
0. 12 72

(')

SMSA

not in SMSA
SMSA, not central city
SMSA, central city not known
SMSA, in central city
Urban and Rural
urban
rural
()

0. 1099

0.0000
0.055 5
(')
0. 1264

0. 1290

-0 . 09~4

(' )
-0. 0791

(' )

0. 1320

(' )

-0.01~1

II

0. 1468
0.0978

6

Note:•-p<. IO, .... -p<. 05 , ... • -p<O.OJ, ••••-p<.OOO
( ) - Reference group

0. 1261
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Coefficients of the event from being normal to being
overweight by social characteristics at the beginning of each
interval period are reported in Table 18 using hierarchical
nonlinear modeling.

For males, a statistically significant

relationship on age cohorts, high school graduates, two
chil dren or more, and being Hispanic remains at the state
level as is shown at the county level

(Table 16) . The effect

of income disappeared at the state level.
The same holds true for females.

Age, marital status,

migration, and race remain statistically significant at the
state level, similar to the results at the county level
16).

Unlike the results at the county level,

(Table

those with the

highest 25'" income are less l i kely to e xperience the event
than those with the lowest 25'", controlling fo r other social
characteristics .

Those with farm - related jobs are more

likely to be overweight than their counterparts (pc.10).

Yet,

those with service and private household jobs are less likely
to experience the event when compared to professionals and
technical jobs (p<.10) .

Being Catholic decreases the

likelihood of being overweight as compared to other religions
(pc.01).

95

TABLE 18 . COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING
AT STATE LEVEL: EVENTS FROM BEING NORMAL TO
OVERWEIGHT BY SOCIAL CHARACTERISTICS AT THE
BEGINNING OF EACH INTERVAL PERIOD IN PERSONPERIODS DATA
ae
Social Characteristics

ema e

(SE)

Coefficient

(SE)

0.1277

0. 1084
0. 1433

(r)
0.2586*
-0 0040

0.1322
0.1456

( r)
0.0660
0.0348
0. 1540

0.0879
0.0992
0. 1040

Coefficient

Ed ucation

tess than high school
high school graduates
college graduates or higher
Income

lowest 25th percentile
2nd 25th percentile

3rd 25th percentile
highest 25th percentile
Employment
unemployed

out of labor force
employed
Marital status
separated/widowed/d ivorced
married

nevermarried

(r)
0.2819*"

(r)
-0.1722

-0 .2993 ...
-0.2733**

0.1061
0.1136
0.1 178

0 1206
0.0749
(r)

0. 1072
0.1104

0 1324
·0.1143
(r)

0.1286
0.0953

0.0626
(r)
-0 0826

0.1382

-0. 1360
(r)
-0.2530**

0.1 171

0.0971

0. 11 58

Number of Ch il dren

0
2 or more
Migration
nonmigrants
migrants

Age
16-20
21-25
26-30
31 or older
Job Aspiration

professional/technical
managers/officials
sales/clerical workers
craftsmen/foremen
farm related workers
service/private household

Race
Hispanic
black
white

(r)
0.0372

0.0922

0. 1933*

0. 1091

(r)
0.0857

-0 .8378* ...
-0.64 18** ..
-0 .3178* ...

(r)
0.1385
0.0551
( r)

0.0699

0.1462*

0.0836

0. 1327
0.0982
0.07 80

-1.0836****

0.1678
0.1049
0.0779

-0.6556****

-0.2038 ...

(r)

(r)

(r)
0 0084
0.3438
-0.0158
0. 1999
0.0237

(r)
-0.2218
-0.0393
0.2194
0.4289*

0.4522**
0.1472
(r)

0. 1086
0. 1104

0 1390
0.2686
0.1166
0.1533
0.2214
0.2333
0 .1 902

-0 .287 1*
0.8 100****
0.9521

****

0. 1982
0.1194
0.2977
0.2418
0.1718
0. 1966
0.1678

(r)

Religious Background

no religion
Baptist

Catholi c
others
SMSA
not in SMSA
SMSA, not central city
SMSA, central city not known
SMSA, in central city
Urban and Rural
urban
rural

0.0818
0.0126
·0.1490
(r)

0.227
0. 1307
0. 1477

0.1259
-0.0614
-0.3419***
(r)

0.25 32
0. 1360
0.1254

·00 109
-0.0863
(r)
-0.0534

0. 1575
0.1008

0. 1479
0.0982

0.1100

-0.0405
0.0470
( r)
0.1270

O.IJI8

U.12MM

( r)
-0 .11 3 1

0.1264

(r )
0.0175

Note: "" -p<.IO, *"'-p<.05, ***-p<O.Ol, ****-p<.OOO
( ) - Reference group

96

Coefficients for being overweight to being obese , by
change of social characteristics at the county level, are
reported in Table 19 using hierarchical nonlinear modeling.
For males, those enrolled in school decrease the likelihood of
being obese from being overweight as compared to those who
left school (p<.05) .

Migrants are more likely to experience

the event as compared to non-migrants

(p<.OOO).

All earlier

age cohorts decrease the likelihood of being obese from being
overweight as compared to those with the oldest age cohort.
Similar to males,

females who are enrolled at school are

less likely to be obese rather than overweight as compared to
those who left school (p<.05) .

Also, migrants are more likely

to experience the event as compared to non-migrants (p<.OS) .
All earlier age cohorts are less likely to experience the
event compared to the oldest age group, controlling for other
social characteristics.
Coefficients for the change in being overweight to being
obese, by social characteristics at the beginning of each
interval period at county level, are reported in Table 20
using hierarchical nonlinear modeling.

Male high school

graduates and those having two children or more are more
likely to experience the event as compared to their
counterparts, controlling for other social characteristics.
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TABLE 19. COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING
AT COUNTY LEVEL : EVENTS FROM BEING OVERWEIGHT TO
OBESE BY CHANGE OF SOCIAL CHARACTERISTICS IN
PERISON-PERIODS DATA
Social Characteristics
Education
enrolled in school
not enrolled in sc hool
Income
change
no change
Employment
change
no change

Coefficient

(SE)

Coefficient

(SE)

-0.5153"'
(r)

0. 1964

-0.5699*•

0.2286

0.0936
(r)

0.0967

0.0622
(r)

0.0838

0 .1272
( r)

0.1579

-0.1222

0. 1314

0.1934
( r)

0. 14 24

-0.1431
(r)

0. 1924

0.0361
( r)

0.1389

0.1933
(r)

0. 1653

0.5445 '' ..

0. 1263

0.3756*•

0. 1848

·1.3288** ..
-0.8672 ....
-0.3500· ··
(r)

0.2902
0. 1457
0.0979

-0.8766* ..
-0.8756** ..
-0.2417*
(r)

0.3848
0. 1775
0. 133 1

(r)

(r)

Marital Status
change
no change

Number of Chi ldren

change
no change
Migration
nonm1grants
migrants

Age
16-20
21-25
26-30
31 or older
Job Aspi rmi on
pro fessional/technical
managers/officials

sales/c lerica l workers
craftsmen/foremen
farm related workers
scrvice/pnvatc household
Race
Hispanic
black
white

(r)

(r)
0.0869
0.4893
-0 0806
0.2357
0.2232

(r)

0.2481
0.37 11
0.2416
0.2609
0.4902

(r)
-0.3 144
-0.2768
0.2757
-0.0263
-0.2624

0.3802
0.2163
0.8855
0.4087
0.2946

0.4752
0.3234
(r)

0.40 15
0.3288

0. 1151
0.4820
( r)

0.4284
0.3260

Catholic

-0.5800
0.1423
-0.0555

0.4686
0.25 16
0.2474

0.5342
0.2929
0.3042

others

(r)

0.0793
-0.0998
0.2650
(r)

0.3429
0. 1763

0.5329
0.2036

0. 1606

0.0717
0.2361
(r)
-0.098 1

0.2252

0. 1998

(r)
-0 .1120

0.2601

Religious Background
norel1 gion

Baptist

SMSA
not in SMSA
SMSA, not central city
SMSA, central city not known
SMSA. in central ci ty
Urban and Rural
urban
rural

-0.0962
0. 1598
(r)
0.0079
(r)
0.0600

(
Nme:•·p<. IO, ••·p<.05, ••• · p<O.OI , u••·p<.OOO

( ) - Reference group
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Table 20. COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING
AT COUNTY LEVEL: EVENTS FROM BEING OVERWEIGHT TO
OBESE BY SOCIAL CHARACTERISTICS AT THE BEGINNING
OF EACH INTERVAL PERIOD IN PERSON-PERIODS DATA
ae

Social Characteri stics

CoelJJcJent

(SE)

ema e
Cod!Jc1ent

(SE)

· ucatlon

less than high school
high school graduates

college graduates or higher
Income
lowest 25 th percentile
2nd 25th percentile

3rd 25th percentile
highest 25th percentile

(r)
0.55 18'
0.4221
(r)
0.2012
0.0136
-0.0068

0.2434
0.2730

(r)
-0.0330
-0.2866

0.135 1
0.3070

0. 1633
0. 1747
0. 1863

(r)
0.0561
0.3948"
0.0422

0.1537
0. 1841
0.2209

Employment
unemployed

out of labor force
employed
Marital Status
separated/widowed/divorced
married
never married

Number of children
0
I

2 or more
Migration
non mi grants
migrants

0.0729
-0.0339
(r )

0.2067
0.2334

-0.0463
-0.0979
(r)

0.2193
(r)
-0. 1234

0.1891
0. 1881

0.0105
(r)
0.2772

0. 1892

0.4491* ..

0. 1674
0.1740

(r)
-0.1607
-0. 1388

0.1879
0.1930

(r )
0.5860** ..

0. 1254

(r)
0.3 651"

(r)
0.0160

0.2258
0.0999

0.1995

0. 183 1

Age
16-20
2 1-25
26-30
31 or older
Job Asp iration

-1.0194***

-0.6077••••
-0.2095"
(r)

0.3072
0.1630
0. 1034

-1.6584 "'***
-0.9464••**
-0.2387*
(r)

0.4297
0. 1869
0. 1376

(r)

profess ional/technical

(r)

managers/offic ial s

0.0845
0.4921
-0.0434
0 .3 13 1
0.2502

0.2498
0.3621
0.236
0.2698
0.5005

-0.3887
-0.35 16
0.3928
-0. 1068
-0.3 335

0.3846
0.2232
0.8685
0.4131
0.3027

0.5029
0.3243
(r)

0.4083
0.3380

0.0835
0.482 3
(r)

0.4405
0.336 1

-0.60 18
0.070 1
-0. 101

0.4652
0.2545
0.2523

0.1024
-0. 1111
0.3067
(r )

0.5369
0.2533
0.3 154

0.0477
0.2266

0.5295
0.2070

sales/clerical workers
craftsmen/foremen
farm related workers

serv ice/pri vate household
Race
Hispanic
black
white
Religious Background
no religion
Baptist
Catholic
others
SMSA
not in SMSA
SMSA, not central city
SMSA, centra l city not known
SMSA, in ce ntral city
Urban and Rural
urban
rural

(r)

-0. 1366
0.1312

0.3 460
0.1747

(r)

(r)
0.0293
(r)
0.0682

Note: •-p<. IO, ••-p<. 05 , ***-p<O.O I, ****-p<.OOO
{ ) - Reference group

0.1593

-0.0902

0.2269

(r)
0.1956

-0.1092

0.2660
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All earlier age cohorts decrease the likelihood of being obese
from being overweight as compared to those with the oldest age
cohort.

Those who are migrants are more likely to expe rience

the event compared to non-migrants (p<.OOO).
For females,
and migrants.

the same holds true for earlier age cohorts

Those with third 25th income are more li kely to

experience the event of being overweight to being obese,
controlling for other social characteristics

(p<.10).

Coefficients of the event of being overweight to being obese
by change of social characteristics at the state level are
reported in Table 21 using hierarchical nonlinear modeling.
For males, compared to the results at the county level in
Table 19, those who enrolled at school and earlier age cohorts
are still statistically significant at the state level.

The

impact of migrants on the events disappears at the state
level.

Unl ike the results at the county level, those with a

change in income are more likely to increase the likelihood of
being obese from being overweight, controlling other social
characteristics (p<.05).

In addition, being Hispani c

increases the likelihood of being obese when compared to
whites, controlling for other social characteristics (p<.05 )
Those with no religion are less likely to experience the event
as compared to those with other religions, controlling for
other social characteristics (p.<lO).
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TABLE 21 . COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING
AT STATE LEVEL : EVENTS FROM BEING OVERWEIGHT TO
OBESE BY CHANGE OF SOC IAL CHARACTER IST ICS IN
PERSON-PER I ODS DATA
Social Characteristics
Ed ucation

enrolled in school
left schoo l
Income

change
no change
Em ployment
change
no change

emae
Coefficien t

Coefficient

(SE)

-0.53 14* ..
(r)

0. 1872

·0.2725
(r)

0. 186

0.1706**

0.0820

0. 15 10
(r)

0.0972

0. 1305
( r)

0.1327

·0. 1219
(r)

0. 1699

0.1460
( r)

0. 1232

·0.1219
(r)

0. 1699

-0.0241
( r)

0.1233

0. 1372
(r)

0. 1404

( r)

(SE)

Marital Status
change
no change
Number of Children
change
no change
Migration
nonm 1grants
migrants

Age
16-20
2 1-25
26-·30
3 1 or older
Job Aspi ration
profess ional/technical
managers/officials
sales/clerical workers
craftsmen/foremen
farm rel ated workers
service/pnvate household

(r)
0.0161

-0.6923 ...
-0.444t•• • •
-0 .1703 • •

0.1103
0.2458
0. 11 06
0.0872

(r)

(r)
0.0516
-0.8426 ..

-0.4QJJ U •
-0.0259
(r)

0.1498
0.3409
0. 1493
0. 1143

(r)
0.0219
-0.3 168
0.00 16
0.2753

0. 1688
0.2580
0.2580
0. 1803

-0.0892
-0.0824
0.0703
-0.0847

0.258 1
0.1409
0.5683
0.337 1

0.0380

0.0356

-0.1573

0. 1824

(r)

Race
Hispanic

0.5043 ..

0.2497

0.2027

0.2651

black

0.3186

0.2233

0.6697"' ..

0. 1875

white

(r)

(r)

Religious Background
no religion

-0.5720*

0.3425

0.4231

Baptist

0.2629

0. 1893

0.1130

0. 1831

Catholic

-0.1235

0.1540

0.2721

0.1789

others

(r)

0.2903

(r)

SMSA
not in SMSA

-0.0711

0.1862

0.0043

0.2256

SMSA, not central city

0.1518

0.1395

0. 1694

0.1408

SM SA, central city not known

(r)

SMSA, in central city

0.17 13

(r)

0.1348

-0.1 21 0

0.1478

0.0339

0.1795

Urban and Rural

urban
rural
(N)

0.1293
7925

Note: •-p< .I O, """-p<.05, "'*•-p<O.OI, """**-p< .OOO
( ) - Reference group

(r)

(r)

4066

0.1812
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For females,

enrollment in school and migration made no

statistically significant difference at the state level ,
unlike the results at the county level

(Table 19).

Being

black increases the likelihood of being obese from being
overweight as compared to being whites controlling for other
social characteristics (P<O.Ol).
Coefficients of the event from being overweight to being
obese by social characteristics at the beginning of each
interval period at the state level are reported in Table 22
using hierarchical nonlinear modeling.

For males, compared to

the results at the county level shown in Table 20, magnitudes
for those with two children or more and earlier age cohorts
are reduced, but they are still statistically significant.
The impact of a high school degree and migration on the events
decreased considerably at the state level and is no longer
statistically significant.

Being Hispanic increases the

magnitude and is statistically significant (pc10).

Those with

no religion decrease the likelihood of having the event
compared to those with other relig ion (pc . 10).
For females, unlike the resu lts at the county level in
Table 20, college graduates are less likely to experience the
event as compared to those with less than a high school
degree, controlling for other social characteristics (pc.05)
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Table 22 . COEFFICIENTS FROM HIERARCHICAL NONLINEAR MODELING
AT STATE LEVEL: EVENTS FROM BEING OVERWEIGHT TO
OBESE BY SOCIAL CHARACTERISTICS AT THE BEGINNING
OF EACH INTERVAL PERIOD IN PERSON-PERIODS DATA
Femae

Social Characteri stics

Coefficient

(SE)

Coefficient

(SE)

Ed ucation

Jess than hi gh school
high school grad uate

college gra duate or higher
Income
lowest 25th percenti le
2nd 25th percentile
3rd 25 ht percentile
highest 25th percentile
Employment
unemployed

out of the labor force
employed
Marital Status
separated/widowed/divorced

(r)
0.2264
·0. 1565

(r)

0.167 1
0.1909

-0.3693*

0.1087
·0.0525
-00742

0.1418
0. 1422
0.1598

-0.0421
0.0677
·0. 1174

0.1380
0. 1668
0. 1803

0.0407
·0.1468
(r)

0. 181 7
0.1996

·0.0293
-0.2030
(r)

0. 1862
0. 1265

0. 155

0.0096
(r)
0. 1234

0. 1557

(r)

0.173 1

married

(r)

never married

·0.0084

-0.2829

0. 1839
0.21 17

(r)

0.1329

0. 1472

Number of Children

0
I
2 or more
Migrat ion
non mtgrant

migrant
Age
16·20
21-25
26-30
31 or older
Job Aspiration

professional/technical
managers/oflicials
sales/clerical workers
crafismenlforemen
farm related workers

service/private household

(r)
·0.0496
0.2443•

0.1388
0. 1340

( r)
0.0623

0. 11 28

·0.7 178 ...
-0.3372"
·0.0966

0.2583
0. 126 1
0.0878

(r)

(r)
0.0 140
·0.3395
-0. 1091
0. 1954
0.3 133

(r)
·0 .1 170

·0. 1875
(r)
0.0487
· 1.0046 •••

·0.497 1•••
·0.0543
(r)

0. 1396
0. 1513

0. 1465
0.2847
0. 1656
0. 1194

(r )

0. 1721
0.2893
0. 1609
0.1845
0.3109

-0. 1002
· 0.0979
-0.0620
-0.0302
·0. 1856

0.2724
0. 1471
0.5686
0.08 13
0.1947

0.4435•
0.25 21
(r)

0.2505
0.2274

0.1361
0.6265***
(r)

0.2638
0. 1987

·0.6285 '
0.2560
·0. 1477

0.3448
0. 1926
0.1529

0.4449
0.1139
0.2963*
(r)

0.2998
0.1841
0.1776

0.1863
0. 1395

0.2242
0.1424

0.1357

0.0013
0. 1640
(r)
-0.1378

0. 1794

0.1457

(r)
0.0298

0.1813

Race

Hispanic
black
white
Re li gious Background
no religion

Baptist
Catholic
others
SMSA
not in SMSA
SMSA, not central ci ty
SMSA, cen[fal city n01 known
SMSA, in central city
Urban and Rural
urban
rural

(r)

·0. 1080
0. 1437

(r)
0. 1762
(r)
0. 1431

(
Note:"-p<. IO, ••·p<.05, •••·p<O.Ol , ••••·p<.OOO

( ) . Reference group
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Furthermore, being black significantly increases the
magnitudes and has a statistically significant relationship
with the event of being obese from being overweight as
compared to being white, controlling for other social
characteristics (p<.Ol).

Interestingly, in this instance,

being Catholic increases the likelihood of having an event as
compared to other religions, controlling for other social
characteristics (p>.lO).
The odds ratios of the event remain ing normal weight
thorough time interval periods by social characteristics are
reported in Table 23 .

Males with college degrees,

professional or technical, sales or clerical, and craftsmen or
foremen job aspirations are found to be more likely to be at a
normal weight during all time interval periods .

Yet, those

with the third and highest income and are Baptist are less
likely to remain at a normal weight through all time
intervals.

Females with the highest income groups are more

likely to be at a normal weight, and those living in rural
areas and an SMSA, not central city, are more likely to remain
at a normal weight during all time periods .
In addition, being Catholic increases the likelihood of
remaining at a normal weight through all time intervals,
whereas having no religion decreases the likelihood of
remaining at a normal weight during all intervals.
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TABLE 23. ODDS RATIO OF LOGISTIC REGRESSION: EVENTS OF
THOSE WHO REMAIN WEIGHT CONDITION THROUGH TIME
INTERVAL PERIODS BY SOCIAL CHARACTERISTICS IN
PERSON-PERIODS DATA
ae
Social Characteristics
Educati On
less than high school
high school graduate
college graduate or higher
Employment
unemployed

out of the labor force
employed
Income

Exp(B)
(r)
I. II

1.49* ..

1.18
1.08
0.90
0.82 ..

highest 25th percentile

0.71***

Exp(B)

(SE)

(r)

0.07
0.07

(r)

lowest 25th percentile
2nd 25th percenti le
3rd 25th percentile
Number of children
0
I
2 or more
Marital Status
separated/widowed/divorced
married
never married

ema e
(SE)

1.23'
1.95* ..

0.09
0.09

(r)

0.11
0.09

(r)

1.01
1.19

0.1 1
0. 10

(r)

0.07
0.07
0.07

(r)

1. 12
1.50***
1.46***

O.D7
0.07
0.08

(r)

1.05
1.01

0.06
0.06

1. 15

0.08

(r)

1.09

1.30***
0.93

0.07
0.06
0.08

(r)

0.98

0.06

0.99

0.06

0.89
0.91
1.06

0.09
0.07
0.06

0.88
1.20'
1.09

0.09
0.07
0.07

SMSA
not in SMSA
SMSA, not central city
SMSA, cen1ra! city not known

SMSA, in central city
Urban and Rural

(r)

(r)

urban

(r)

(r)

rural

0.92

0.07

1.24**

0.07

1.47** ..
1.12
1. 19..
1.46* ...
1.18**

0.07
0.08
0.08
0.08
0.09

1.23'
1.04
1.02
1.18
0.97

0.08
0.11
0.09
0.17
0.16

Job Aspirat ion

professional/technical
managers/offic ials
sales/clerical workers

craftsmen/foremen
fann related workers
service/private household
Race
Hi spanic
black
white
Religious Background
no religion
Baptist
Catho lic
others
Chi -Square
-2 Lo~ liklihood

(N)
Note: *-p<.05 , ••-p<O.O I, ***-p<. OOO
( ) -Reference group

(r)

0.53* ..
0.83"

(r)

0.08
0.06

(r)

1.10
0.62···
0.98

0.42···
0.54•••

0.07
0.07

(r)

0.11
0.06
0.05

0.57"
I. II

1.67•••

(r)

(r)

288.7
13009.6

733.90
11 987.72

1914 1

15864

0. 16
0.06
0.05
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For both males and females,

those with college degrees are far

more likely to remain at their normal weight than those with
less than a high school degree.

MAJOR FINDINGS AND DISCUSSION

The primary goal of this study is to examine how weight
change reacts to social characterist i cs over time.

In order

to achieve the goal, descriptive and multivariate analyses are
used,

including dependent variables such as weight change in

body mass index (Kg/m 2 ) and weight status change

(from being

normal to being overweight and from being overweight to being
obese), in relation to change of population characteristics
from interval to interval.

Major findings revealed from

descriptive and multivariate analyses are discussed .
The weight status of males appears to be more likely to
be influenced by change in population characteristics than
that of females.

Among males, change in educational

enrollment status and marital status could be linked to
changes in BMI at both the county and state levels .

Change in

income could be linked to change in BMI at the state level.
Change in educational enrollment and marital status could be
linked to weight status change from being normal to being
overweight at both the county a n d state levels.

Migration

could be related to weight change in BMI as well as weight
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status change from being normal to being overweight at both
the county and state levels .

Moreover, changes in educational

enrollment and income could be related to weight status change
from being overweight to being obese at the state level.
Yet, among females,

a change in the number of children

coul d make a difference of change in BMI at both the county
and state levels, and change in marital status cou l d be linked
to change in BMI at the state level .

Change in number of

chil dren also increases the chance of weight status change
from being normal to being overweight at the county level.
Furthermore , for both males and females, migration could be
related to weight status change from being overweight to being
obese but only at the county level .
The finding noted above is consistent with the study
conducted by Rookus et al.

( 1988 ) .

Changes in life events are

likely to induce high levels of stress throughout one's life,
leading to being overweight and obese, referred to as
"reactive obesity."

Rookus et al . also found the impact of

life events are more pronounced for males than for females.
They reasoned that females are more likely to have more
regulatory body mechanisms than males af t er they e x perience
potential weight gain followed by few or many life events,
including marriage and childbirth, situations related to
social failure , and marriage breakdown, etc.
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Yet, the difference between males and females might be
explained better by social structure rather than body
mechanism.

Responses to such life events tend to be reacted

to and shaped by social structure, referring to patterns of
socia l

relationships and social institutions.

For example, a

social stigmatization and sanctioning mechanism on obesity
could be more pronounced f or females than males (Miller et al.
1990 ) .

Females are more likely to seek social support and are

more satisfied with the social suppo rt they receive than males
in response to stress (Taylor et al . 2000).
Findings on reactive weight status dependent upon change
of social characteristics are interesting and novel in this
study.

Because no past studies examined the relationship

between migration and weight change in BMI and weight status
change, this study reveals another critical social
characteristic (migrants vs. non-migrants) that could be
critically linked to change in BMI and weight status change .
Migrants are found to be more likely to experience weight gain
and weight status change from being normal to being overweight
as well as from being overweight to being obese compared to
non-migrants .
Migrants could be experiencing h igh levels of stress,
leading to weight gain.

Indeed, a high stress level is a

strong predictor of weight ga i n among younger men (Ko rkelia et
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al. 1998)

The reasons for the high leve l of stress involving

migration might include a limitation of social networks,
referring to a set of links between individuals or other
social units such as groups or organizations .

Excessive

concentration on adaptation to new places, rather than proper
exercising and dieting, also put migrants i n high levels of
stress.

As discussed in the literature review, happiness or

positive emotional well-being brought from expectations to the
new place could also contribute to weight gain.

One study

found an association between positive emotional well-being and
weight gain (Waite 1995).

In view of a life course

perspective, young populations could often move to new places
just after marriage (Yaukey 1985), leading to heightened
emotional well-being and its subsequent link to weight gain.
Besides the characteristics of migration linked to weight
gain, another important reason for weight gain among migrants
could be attributab l e to the environments unfavorable for
exercise and healthy diet.

This is related to unobservable

heterogeneities nested in specific counties and states.

In

the descriptive analysis, there is no significant difference
of weight change in BMI and weight status change between
migrants and non - migrants .

In the preliminary analysis, the

coefficients from OLS regression and logistic regression did
not show a statistically significant relationship with
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reasonable magnitudes between migration and weight change.
Only in multivariate hierarchical linear and nonlinear
modeling are the impact of migration on weight change in BMI
and weight status change found.

Because the coefficients from

the hierarchical linear and nonlinear modeling reflect the
effects at both the individual and area levels, effect of
migration on weight change might be influenced by unknown
heterogeneities nested in counties and states where migrants
live (Singer and Willet 2003) .
If the above effect of the area levels on migrants is
true,

combined negative impacts at individual and area levels

on weight status over time could be too problematic,
particularly for those with low socioeconomic status.

At the

individual level, those with lower socioeconomic status do not
engage in appropriate weight-related behaviors as often as
those with higher socioeconomic status (Ball et al. 2003).

At

the area level, it must be certain that socially and
economically disadvantaged young adults do not seriously
consider living in places favorable for maintaining healthy
weight among push and pull vectors in determining migration.
Low socioeconomic young adults might move to places having an
unfavorable environment for healthy weight, might live there
for a time, and might move again to yet another unfavorable
place.

If this happens, the accumulated negative impacts at
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the two levels on weight status could be devastating over
time.

In the NLSY data, onward migrants (those who move from

one new place to another) are found to be the majority of
migrants out of all types of migrants including primary and
return migrants.

In addition, about 25 percent out of

repeated migrants including onward and return migrants are
found to be those with the lowest 25th income group, and about
22 percent out of primary migrants who are the first movers

are found to be those with the lowest 25th income group.
Another critical change in social characteristics
affecting weight status is change in marital status.
increase in BMI is found for males and females,
to change in marital status.
for males than for females.
in marital status,

Weight

corresponding

The effect is more pronounced
For males, when facing a change

there is an increase in mean of their BMI.

The increased change in BMI could be related to becoming
overweight for males .

Although a statistically significant

relationship is not observed, a change in marital status among
males is more likely to increase the chance of changing weight
status from being overweight to being obese.
Given that change in marital status can come down to the
two events such as marriage and marriage breakdown and that
majority of young adults are most likely to experience the
event from being nevermarried to being married,

lower
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motivation to maintain healthy weight after finding a spouse
may account for the finding above (Sobal, Rauschenbach, and
Frongi l lo 1992)

Positive emotional well-being tends to be

followed just after marriage.
being often leads to fatness

The positive emotional well(Waite 1995) .

Kahn and

Williams on (1990) conducted a ten year follow up study and
found that those who recently became married are about twoand-a-half times more likely to experience weight gain
comparedtothose who are consistently married.

In addition,

when divorced/separated/ widowed, high level of stress could
induce weight gain (Bradley 1985).
This study, in fact,

found that respondents who

experienced divorced/separated/widowed and being never married
significantly increase change in their BMI compared to those
who are married in both descriptive and multivariate analyses.
However, this was not the case in weight status change of
being overweight and obese, particularly for females.

By

repeatedly examining the marital status at the beginning of
each interval over a long time, this study could empirically
prove a marriage protection theory linked to weight status.
Weight-related benefits over longer time periods of marriage
could play a part in maintaining or losing weight status.
other words,

In

long-term periods of marriage could decrease or

maintain weight status compared to those sepa rated/divorced/
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separated as well as being never married, whereas a transition
period int o being married considerably increases weight gain .
Those enrolled at school are found to be less likely to
experience weight gain in their BMI and to change their weight
status of being overweight and obese, particularly for males,
compared to those who left school, controlling for oth er
social characteristics.

One reason for this result is

resources and time for e xercis i ng could be more favorable when
enrolled at high school and college than after leaving school.
Yet, according to Dinger and Waigandt

(1997) , the majo rity of

college students does not eat healthy diets and do not
exercise on a regular basis.
With regard to impact of education on weight status, most
people complete their highest educational level at young
adulthood and would remain at their same educational level all
their lives.

For males, the mean value of change in BMI

decreases as educational attainment goes higher, which is
found in descriptive analysis.

Higher educated people are

more likely to be more knowledgeable and to be alert to the
health issues related to obe sity (Kushi et al . 1988).
Yet, for females, those with a high school diploma are
more likely to show an increase in their BMI compared to those
with no high school degree.

With regard to weight status

change from being normal to being overweight,

for both males
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and females,

those with a high school diploma are more likely

to increase the likelihood of the event compared to those with
less than a high school diploma .

In addition, for males, the

risk for the event from being overweight to being obese is far
higher for high school graduates than for high school
dropouts.

According to Galobardes et al.

(2000), it is

possible that those with a middle educational level are more
susceptible to an increase in BMI when considering the
interaction effect between educational level and occupation.
Those with less than a high school diploma are assumed to have
more manual and physical jobs demanding more energy

expenditure than those with high school degrees.

This could

offset the mechanism of weight status negatively affected by
the lowest educational level
Yet, among females,

(Galobardes et al. 2000).

those with a college degree or higher

are far less likely to have the risk for the event from being
overweight to being obese compared to those with less than
high school degree.

Those females with a college degree or

higher that have relatively more weight-related resources and
knowledge might be more likely to maintain or lose weight
before reaching obesity than those with less than a high
school degree.
Turning to income , another important indicator of
socioeconomic status, this study reveals that change in income
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is more likely to increase change in BMI for males but not for
females.

In addition, among male, the likelihood of the risk

for the event from being overweight to being obese increased .
A considerable decrease in income can induce stress.

A high

level of stress is a strongly correlated to weight gain among
younger men (Korkelia et al . 1998) .

Alternatively, happiness

and well-being tend to come from income increasing.

Positive

emotional well-being could lead to weight gain (Waite 1995).
Furthermore, Langenberg (2003)

found that those who

experience upward social mobility did not bring dramatic
change for healthy weight status.

In fact, weight status is

more likely to be located at the middle point between the
social class the respondents used t o belong to and the new
social class they joined .

Increased income status could

increase resources and knowledge influencing weight status.
Yet, this might not provide a speedy transition to better for
healthy weight status in the short-term intervals employed in
this study .
When examining income group characteristics at the
beginning of each interval over time, among males, the
likelihood of the event from being normal to being overweight
is found in even the highest income group compared to the
lowest income group.

Among females,

the risk for the event

from being overweight t o being obese is far higher in the
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third income group than the lowest income group .

These

findings can be explained by the interaction effect between
i ncome and occupation .

On the contrary, females with the

third 25th income are less likely to increase change in BMI and
to risk the event from being normal to being overweight
compared to those with the lowest income group.
With regard to employment status, change in employment
status does not significantly change weight in BMI and does
not affect weight status change into being overweight and
obese .

Yet when examining employment status at the beginning

of each interval period over time, the descriptive analysis
found that those who are unemployed show more of an increase
in BMI than those who are employed, for both males a nd
females.

This finding is consistent with findings of past

studies (Morris et al. 1992; Rosmond and Bjorntorp 1999).
past studies above suggested reasons,

such as,

The

losing life

contro l , having less a structured life, and having negative
mental symptoms.

Interestingly, this study found that those

out of the labor force are far less likely to increase their
BMI and to have the risk for the event of being normal to
being overweight compared to those who are employed.

The

reasons might be the few negative consequences noted above
that result from moving from being employed to being
unemployed.

116

Change in number of children could significantly
influence females rather than males due to pregnancy.

This

study found that females who experience a change in number of
children are more likely to decrease their BMI compared to
females who do not change number of chil dren.

The reason

could be females tend to return to original weight status just
after pregnancy .

Yet, this study also found that a change in

the number of children increase the likelihood of changing
weight status into being overweight or obese.

The reason is

weight status might be sustained after being overweight or
obese during pregnancy.

Increase of average weight gain

during pregnancy has been observed (Kinnunen et al. 2003) .
addition, having children may change females'
account for the finding.

Pearson et al.

In

role could

(1998 ) found that the

traditional role of rnarried women and food preparation could
increase amount of energy intake than those who live alone.
Role of child rearing might lead to changes in stress and
lifestyle,

leading to weight gain (D'Elio et al. 1997).

Among males, those with two children or more are more
likely to increase their BMI and the likelihood of the event
from being normal to being overweight as well as from being
overweight to being obese.

This finding is also consistent

with the finding of the past study (Lawlor et al. 2003).
study found an association between number of children and

The
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lifestyle change, such as decrease of physical activity and
increase of unhealthy diet.

Role change could account for the

relationship between the changes in number of children and
weight status.

The increased parental role of rearing

children tends to add stress and take away the time for
e xercise .

Ferraro (1998)

found that the impact of religion

disappeared on weight status when controlling for
socioeconomic status, ethnicity, income, marital status, and
age.

Yet this study found that when controlling for the above

variables above as well as others, female with n o religion
increase the mean in their BMI compared to tho se of other
religions.

A statistically significant relationship between

religion and mean change in BMI for females is actually found
at the county level

(p< .lO ) and the state leve l

lp< .05 ) .

In a

statistical sense, Ferraro employed a regular regression
analysis that could not procure the impact of religion on
weight status at the area level.

Hierarchical linear and

nonlinear multi l evel analysis in this study could catch
unobserved heterogeneities coming from area levels related to
religion and weight status.

Mormons and Seventh Day

Adventists as examples of other religions emphasizing
protective health related behavior, and norms of those
religions clearly differentiate what is acceptable and optimal
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(Holman and Harding 1996).

Their religious leaders are

expected to have normal weight ( Fichter 1987)

The effect of

the protective health related behaviors on weight status could
be reinforced when many Mormons live together in Utah.

One of

unobserved heterogeneities at the area level might be that
li ving in Utah forces people to follow what is appropriate
even in terms of healthy weight status .

Another unobserved

heterogeneity at the area level might be that the religious
norm emphasizes protective health and builds relatively
favorable environments for exercise and healthy diet.
It is noted that a statistically significant relationship
is also found in the Catholic group among females at the state
level when examining the change of weight status from being
normal to being overweight by change of social characteristics
(Table 17)

Catholic females are less likely to have the risk

of the event compared to other religions.

The reason might be

other religions include a variety of religions

(e.g.,

Unitarians, Presbyterians, fundamentalist denominations) that
give little attention to weight status (Ferraro 1998).
Alternatively, Catholic females might be more alert to healthy
issues, particularly to weight issues than female with other
religions.
As age increases, change in BMI decreases for male, but
it increases up to the age cohort

(26-30) and slightly
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decreases at the oldest cohort for females .

When examining

weight status change, rates from being normal to being
overweight increase for males and females as age increases.
Overall, as age increases, rates from being overweight to
being obese increases for males, but increases up to age
cohort (26-30) and then slightly decreases at the oldest age
cohort for females.

These findings are consistent with

Catlin's findings that prevalence of overweight and obesity
increase with age (Catlin et al. 2003) .
Turning to race, overall, Hispanics and blacks have a
higher increase in their BMI and weight status compared to
whites.

This finding is also consistent with other studies

(Faith et al. 1998; White et al. 2003).

Culture specific

perceptions of weight gain could be a primary reason for
racial differences in weight gain (Faith et al . 1998 ) .
According to Rucker and Cash (1992) , African Americans have a
considerably lower fear of gaining weight, a lower desire to
lose weight, less dieting and concern over heavy body size
compared to whites.
Interestingly,

job aspiration changes in d i fferent

intervals, but this study treated this as one of several time
invariant variables due to limitation of available data over
time.

Despite this , this study reveals that female who want

to be farmers at the age 35 are more likely to increase their
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BMI (Table 14) and have a greater chance of weight status
change from being normal to being overweight

(Tables 17 and

18), compared to those who want to have professi ona l or
technical jobs.

The reason could be motivational differences

to maintain normal weight status dependent upon job
aspiration.

Professional and technical jobs are typically

related to high socioeconomic status, but farming-related jobs
are not.

Those who aspire to professional and technical jobs

might be more likely to follow lifestyles of high
socioeconomic status.

According to Ballet al.

(2003), better

weight-related behaviors are found among high socioeconomic
status groups than in low socioeconomic status groups.

Thus ,

for those who aspire to professional and technical jobs , the
motivation maintain normal weight status could be far stronger
than those who want to be farmers .

On the contrary, females

who aspire to private/household jobs show less increase in
their BMI than those who want professional or technical jobs .
The reason might be that females who want to marry are more
likely to lose weight to enhance their appearance to make them
more desirable in a marriage market

(Sobal and Stunkard 1989)

Marriage could be linked to household jobs for female, which
might account for the finding above.
Finally, this study investigated the group who remain at
a normal weight through all intervals in relation to social
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characteristics.

The findings help this study define healthy

weight maintainers by those social characteristics.

For males

and females, those who are highly educated are more likely to
remain at a normal weight during all intervals.

Yet, the

effect of income is different for males and females.

Females

with the highest income are more likely to remain at a normal
weight but not males.

Sobal and Stunkard (1989) reviewed past

studies and found a consistently inverse relationship between
socioeconomic status and obesity for females , not for males.
Hispanics and blacks are found to be less likely to remain at
a normal weight compared to whites for both males and females.
Those who want professional and technical jobs are more J.ikely
to remain at a normal weight compared to private/household
jobs for both males and females .

For males, Baptists are less

likely to remain at a normal weight compared to other
religions.

Possible reasons for these findings are discussed

in our explanations of weight status change.
Unlike males,

females with no religion are less likely to

remain at normal weight compared to others, wh ereas Catholic
females are more likely to remain at a normal compared to
other religions.

In addition,

females with two or more

children are more likely to remain at a norma l weight than
those with no children.

Possibly these females avoid ma jor

weight gain from risky periods during or after pregnancy, and
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the role of mother and raising children might give more social
satisfaction .

This group of females might not have many of

the c ause s of weight gain,

such as a high level of stress and

decreased physical activity.
Furthermore, females living in rural areas are more
likely to remain at a normal weight compared to those living
in urban areas.

Rural areas could be characterized by strong

social cohesion and normative structure, whereas urban areas
could be featured by social breakdown resulting from
individualization and normlessness

(Wirth 1938)

In addition,

Leyden (2003) found that social capital such as knowing
neighborhoods, participation, and trust can be linked to an
increase in physical activity, such as walking.

Social

cohesiveness in rural areas might provide more social capital
than urban areas, possibly inducing better weight-related
behaviors.

Perception on neighborhood is found to be

associated with prevalence of obesity .

A good perception of a

neighborhood can influence increased physical activity (Catlin
et al . 2003)

When this finding is app lied to the

characteristics of rural areas suggested by Wirth above, che
relative favorable perception of neighborhoods in rural areas
when compared to urban areas might affect the weight status of
females living in rural areas.

Stunkard (2004) points out the

time used for long commutes in cites could be one of causes in
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obesity.

The time might, instead, be used for exercise and

preparing healthy foods.

Shorter commute times mi ght a l so

provide advantag e s to rural areas in terms of maintaining
norma l weight .

Living in an SMSA, not central city , might

provide the same advantages,

such as social capital and

perception of neighborhood compared to the reference group,
living in an SMSA, central city.

Inner cities are found to

have social problems, such as violence and c r ime (Sampson
1987) .

These all findings could imply weight status is not
inevitably biologically driven.

This study confirms the

importance of social st r atification variables,

such as

socioeconomic status, marital status, employment status,
number of children, migration, race,

job aspiration, living

location, age, and gender, as well as a social institution
variable such as religion that are linked to weight status.
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CHAPTER V
SUMMARY AND CONCLUSIONS

This chapter briefly summarizes the purpose of this
study, research questions proposed, methods applied, and the
major findings.

Additionally, the implications for health

policy are discussed within the context of the findings.
Finally, implications for future research along with
limitations of this study follow.

The primary goals of this study were to investigate why
some populations maintain weight status and why o ther
populations gain weight over time .

Analyzing changes in body

mass index (BMI) and becoming overweight or obese in relation
to changes of social characteristics improves our
understanding of weight gain .

Isolating social

characteristics that are related to remaining n o rmal weight
also provides insights into questions about weight gains and
suggests strategies for avoiding obesity.
Past researchers have largely relied on cross-sectional
data (King et al. 2001; Lathi-Koski et al. 2000; Lipowicz et
al. 2002 )

These studies, however, have substantial

limitations in tracking long histories of change in body
weight and socio-demographic characteristics that represent
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the trajectories of life course events.

Other studies

employed long-term follow up studies at two points in time
(Kahn et al. 1997; Lenthe et al. 2000).

Those follow up

studies also have the potential of underestimating changes in
social characteristics and their impact on weight change over
long intervals when interviews are not conducted .
Furthermore, past studies have not examine unobserved
heterogeneities of population characteristics nested in
specific places such as counties and states that could affect
the obesity epidemic.
In order to overcome these limitations,

this study

examined weight change in relation to social characteristics
over time,

controlling for unobserved heterogeneities nested

in the county and state levels.

More specifically, this study

examined the potential impact of social characteristics, such
as marital status,

employment status,

socioeconomic status,

location of residence, migration, number of children, race,
religious background, and job aspiration, on the changes of
body mass index as well as weight status transitions involved
in weight gain during time intervals between 1981 and 2000
(e.g.,

from being normal to being overweight and from being

overweight to being obese) .

An examination of how social

characteristics are associated with remaining at a healthy
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weight throughout the time intervals is included.

The goal of

this study is to answer the following three questions:
1. How does weight change based on BMI in relation to
social characteristics, controlling for unobserved
heterogeneities at the county and state levels?
2. How are changes of weight status (from being normal
weight to being overweight, from being overweight to being
obese)

related to social characteristics, controlling for

unobserved heterogeneities at the county and state levels?
3. How are social characteristics related to the
maintenance of a normal weight through all time intervals?
This study employed the National Longitudinal Survey
Youth (NLSY79), a nationally representative survey sponsored
by the Bureau of Labor Statistics (BLS) .

The survey started

in 1979, and the number of total subjects selected in this
survey was 12,286.
14 - 21 in 1979.

The age cohort of the selected sample was

The survey included interviews with

respondents yearly until 1994 and once every other year
subsequently until 2000 .

It is still ongoing, although the

last survey available for this study was conducted in 2000.
This data set is one of a few to provide information on weight
status along with a variety of socio-demographic variables
over long time periods for the same subjects.
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After person-periods data transformation in the
longitudinal data, ten time intervals

(1981-82,

1982-1985,

1985-1986, 1986-88; 1988-90; 1990-92; 1992-94; 1994-96; 199698 and 1998-2000) were the unit of analysis in this study.
Within each interval, detailed social characteristi cs
containing life course events were examined to explain weight
change over time.

That is, life course events were examined

between various interviews to investigate their potential
linkage to weight development.
In order to examine weight change over time (e.g.,

from

being normal to being overweight and from being overweight to
being obese) , the respondents wi.th normal and overweight were
employed at the beginning of each interval.

The total number

of cases (n=35,005) in this study was employed after excluding
missing cases involved in independent and dependent variables.
The number of total cases for males was 19,141, and the number
of total cases for females was 15,864.
Among males, the cases of being normal weight at the
beginning of each interval were 11,216.

The cases for males

that became overweight and were already overweight at the
beginni ng of each interval period were 7,925.

Among females,

the cases of being normal weight at the beginning of each
interval were 11,798.

The cases that became overweight and
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were already overweight at the beginning of each interval
period were 4,066.
The body mass index (BMI), calculated by body weight in
kilograms divided by the square of height in meters, was
divided into continuous and categorical variables.

A

continuous variable in the BMI was made for examining change
in weight in the BMI in each interval period .

Categorical

variables in the BMI were also made for studying weight status
changes over time.

Categorizations were based on the National

Institute of Health, Heart, Lung, and Blood Institute's 1998
guidelines and were as follows: normal weight
25),

overweight

(25

~

BMI

<

30), obese

(18 . 5

~

BMI

<

(BMI 2 30) .

Independent variables included in the study were as follows:
1) age and gender,

2) marital status,

socioeconomic status,
7) nu1nber of children,

5)

3) employment status, 4)

location of residence,

B)race,

9)

6) migration,

job aspiration,

10)

religious background.
For examining weight change in BMI in relation to social
characteristics, cross tabulations of weight change in BMI by
independent variables were made.

For examining weight status

change in relation to social characteristics,

tables on rates

of event in person-periods data were constructed.
Hierarchical linear and nonlinear multilevel analysis was
conducted for multivariate analysis.

In order to investigate
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dynamic change of social characteristics and its linkage to
change of weight development over time, a separate analysis
f or change of social characteristics as well as social
characteristics at the beginning of interval period was
conducted.

In addition, a separate analysis at the county and

state level was conducted to examine unobserved
heterogeneities nested in the counties and states .

SUMMARY AND IMPLICATIONS FOR HEALTH POLICY

This study found that changes in social characteristics
over time could be linked to weight gains in this study.
Despite small changes in weight status by changes in social
characteristics, small changes of weight sta tus at the
population level are reported to be important for health
policy (Rose, 1985 ) .

In addition, individuals cannot easily

escape unhealthy weight conditions after they reached into
overweight and obese conditions (See the figure 4 ) .

Given

these, young adults could avoid risky periods o f weight gain
that could be linked to changes in social characteristics.
This study found that young males with normal weight were
more vulnerab le to change in life events than females.

When

males change their marital status, leave school, move to new
places, and even experience fluctuation in income both up and
down, they were found to be more likely to gain weight and to
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experience weight gains that moved them into our overweight
and obese categories.

On the other hand, females appear to be

largely influenced by having children and moving to new
places.

Evidently, Williams (2003) addressed health

inequality across males and females.

He commented,

"The

forces that adversely affect men's health are interrelated,
unfold over the life course and are amenable to change•

(p.

724) .

Weight increase corresponding to change in marital status
was found for males and females.

Stressful conditions after

di vo rce as well as positive well being after marriage affect

change in weight status (Bradley 1985; Kahn and Williamson
1990)

females.

The effect is more pronounced for males than for
Burke et al.

(2002)

recently conducted an innovative

program for those who are starting their married life .

Using

the concept of social support between husbands and wives, they
could help each other in promoting increase of physical
activity and decrease of energy intake.

They reported the

program successful since their experimental group was found to
be successful in lowering weight gain or losing weight.
Health departments could actively advocate the program to a
focus group of newly married couples, and an enormous social
cost resulting from being overweight and obese could be
drastically reduced in the long-term (Finkelstein et al. 2003;
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Strum 2002)

Turning to being divorced, separated, or

widowed, a better social support system is needed.

Both

counseling and exercise programs might reduce stress resulting
from being married.
This study revealed a social characteristic, migration
status, which has not been explained previous obesity
research, was related to changes in body mass index and weight
status changes.

Migrants are found to be more likely to

experience weight gain than non-migrants .

The reasons may be

high levels of stress resulting from adaptation to new places
(Selye 1956).

High stress levels put migrants at greater risk

for weight gain than non-migrants .

A program for reducing the

stress and increasing exercise level could be needed,

particularly for migrants who barely moved to new and strange
places.

Furthermore, the findings of the study indicate

potential place specific effects on migrants' weight status,
besides the impact of characteristics of migrants on weight
status.

The worst case could be young adults repeatedly

moving to deteriorating urban places for their jobs over their
lifetime since we continually see social problems in inner
cities (Sampson 1987).

According to Leyden (2003), when

dilapidated environments plague urban areas,

social capital

such as social contacts and social network tends to decrease,
which could negatively affect health.

Those environments
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could restrict the amount of physical activities in the urban
areas,

leading to weight gain.

Thus, building communities

with easy access to exercise and healthy foods could be useful
in preventing the obesity epidemic.
Becoming overweight and obese was more likely to occur
after leaving school, since this study found that those
enrolled at school are far less l ikely to increase change in
their BMI and to have less risk for the events leading to
unhealthy weight conditions .

Young adults in school tend be

active whereas workplace environments tend to allow or require
less physical activity.

Individuals might not have the time

and a place to exercise in their workplaces and may tend to
consume fast foods at lunchtime .

Building environments at

workplaces favorable for exercise and healthy diet could be
needed.
Most past cross-sectional studies f ound that the lowest
socioeconomic status is associated with prevalence of obesity.
However, this longitudinal study found that middle level
educational and income levels were the most likely to gain
weight.

Gorden-Larsen, Adair, and Popkin (2003)

stated,

"Reducing disparities in income and education will not reduce
disparities in overweight prevalence"

(p. 127).

It appears

that disparities in resources and knowledge across different
socioeconomic status do not clearly translate to weight
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related behaviors, particularly when examining weight status
of young adult life .

Young adults typically attempt to

increase their education and income levels.

When education

and income levels increased in a young adult's lifet ime, our
social environments should transform their increased education
and income levels into better weight related behaviors.
Efforts should be made for young adults to understand the
importance of maintaining normal weight as they transit the
young adult years.

This could reduce the huge costs

associated with obesity in later life (Finkelstein et al .
2003; Strum 2002)
One example of such an effort could be increasing
education on weight status related information, such as how to
effectively exercise and consume a healthy diet as well as
providing motivation to lose weight.

In fact,

study found that knowledge about weight loss,

one qualitative
knowledge of

linkage of weight gain to other diseases as reported by
scientific studies, and knowledge of different health risk
association with fat around different body parts, etc., was
poor (Egger and Mowbray 1993)
campaign among young adults,

After an increased awareness

Prochaska's transtheoretical

model could be strongly encouraged to induce more young adults
into the action stage allowing them to actively exercise to
lose weight.

The social characteristics at risk as found in
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this study, such as t h ose who just marri ed and those who
migrate to new places, could be employed as focus groups in
the action stag e for reducing the obesity epidemic.
Yet , i mproving soc i oeconomic status cannot be ignored
s i nce th i s stud y f ound the importance o f socioeconomic status
in maintaining a normal we i ght .

I mproving socioeconomic

status along with reinforcing special education on weight
status could induce more people to maintain a normal weight
during their lifetime.
9 . 4 percent (n=936)

Surprisingly, this study found only

in 2000 out of a total sample population

(n =12,686) at the base year, 1979, maintained normal weight
from 1981 to 2000.
Governments could play a key role toward healthy weight
conditions.

Recent studies found the positive impacts of

pricing effects on weight-related behavioral change (French et
al . 1997, 2001 ; Flechtner-Mors et al. 2000; Jakicic et al.
1999; Sherwood et al. 1998; Weststrate et al. 1998)

Thus,

governments might immediately present policies for taxing food
companies wh o se products are related to ob es i ty and give
incentives for lower pricing of exercise equipments and
healthy foods .

Finally, findings and recommendations in this

study could be helpful t o programs aimed at mak ing a healthier
society.

135

LIMITATIONS OF THE STUDY AND
SUGGESTIONS FOR FUTURE STUDIES

Qualitative studies should be conducted to expand on the
findings of this study.

More detailed social process between

social characteristics at risk and weight change was not
adequately proved in this study.

For example,

future

qualitative studies could analyze in-depth wh y movement to
particular places affects weight status change .

A qualitative

study could find why characteristics of migrants influence
weight status change or why the places they lived after
migration or befo re migrat ion coul d be linked to weight status
change .

Another exa mple could differentiate marital status by

different degree of sati s fact ion of marital status over time.
The degree of satisfaction during marriage over time could
differently affect weight status.
The lack of information about exercise and diet is
perhaps the greatest weakness of this study.

Typical stud ies

on obesity include specific weight-related behaviors to
analyze the causal relationship between socia l characteristics
and weight status.

With data limitati on s on t he weight-

related behaviors, such as amount of exercise and qual i ty of
diet, this study could not include those variables as time
varying variables over time , in re l ation to time va r yi ng
variables such as weight status and social characteristics

136

employed in this study.

In order to obtain a more exact

assessment between change in socia l characteristics and weight
status, future studies might employ longitudinal data having
complete histories of weight-related behaviors, weight status,
and social characteristics over time.
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TABLE 24. DATA PREPARATION
Individual

(i)

Transition

Index

Normal
Normal
Normal
Normal
Normal to Overweight
Overweight
Overweight
Overweight
Overweight to Obese
Obese

10

Cases

Suppose that a person is normal weight at the start
(Index=l) remained to the point ( Index=4), then changed from
being normal to being overweight at the point (Index=5) , then
remained at an overweight status up to the point (Index=S) ,
then changed from being overweight to being obese at the point
(Index=9) , then remain obese to the end point (Index=lO) .
After restructuring the data into person years , variables
of weight status belonging to one individual

(i) at each time

interval period (index) are transformed into ten (=total
number of interval periods) cases.

Events (r1 , r 2 ) indicate

different events related to weight gain wh er e r 1 is changed
from being norma l to being overweight and r 2 is changed from
being overweight to being obese.
preparation .

The table above shows data
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